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P1IEFA(]E. 








It is now niiiny years siiti'e a coniprehcnsive niamial of tevtile |)rintm^ luis 
appeared in tins country. In ilii' intiTval, radical (‘lian^c's have taken place in 
this industry, wliich apply to some exl-ent to plant and niechapical appliances, 
but chiclly to the introduction of new and important {iroci'sses. JSew, styles 
have lieen introduced, of vvhudi those in which the (•oloiiiino mattens (c.y. 
nisolnlile A/o dyes, Nitroso blue, l*arannne brown) are [iroduci'd yi the tibres 
are of paramount iinportaiiee. On the othei liand, the industry owes to tlie 
incessant iiofivit;^ and niu'ennity of the c()lour manufacturers the introduction 
of whole' classes of new colourinjj: matters, many of wliicli are emim'utly suited 
to meet the reipiiremcnts of tlu' trade Aizaiii, many rea<j::enls which were then 
(piito out of the reach of tiie colourist at the time {(•;/. formaldehyde, formic, 
lactic, and glycolic acids, hydrosulpinte of .soda, chlorate of soda, titanium salts, 
parahitranilme), on account of their e\p('nse, an* now ava,ilabl(' in unlimiU'd 
(piantities at prices which allow of tlicir mnvcrsul application 

Jinnnjj: the jnist fe\.' yeans, several of the eoionr mannfactnrers ha-vc issued 
to their customers some exeelh'iit literatuu' on textile printing, bill it is only 
natural that tlic informytion winch these pul/hcatmns (‘ontain is more or less 
i^trongly bianssed in favour of the special products of the jiarticular firm from 
which it has ennnatod. The authors, fcelmg that an impartially written 
modern work mi^ textile jirmting wpiikl be favourably rccaavi'd, undertook some 
thi'ce y^ars ago to collate the n^juiaite information, and to [irescnt it as a scipiel 
to A Manu^ of Dtietutl. ^t lias thus been possihh' to considerably reduce the 
size 0^' the'*new' vt^iinu*, m tlmt repetition of such miormation as is essential to 
dyeing and printing alike jliiiH Iwen avoided as mucli as po.ssiblc. Thus, in the 
new volume, suoii subjects as a description of the colouring matters, their 
composyiiion’' and {/topertics,’ are entirely^ Omitted, wliile others like bleaching, 
Indigo, Paranitraniline red and Tuj'kt'y red dyeing are only dealt with as Tar as 
they are actually carried out in print works. Most of the processes described 
are taken froyw actual practice, aud where it has licon deemed desirable, a 
piiljted pattern* has be^n iutroouced in the tejet, to illustrate the .effect 
obtained. 
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INTRODUCTION. 

THE term “t(^xtile pniitiii^' "'is used lo signify the prodiietion, by various nu'/ius, 
of efi^ourcd patteius or (l('s*ieus upon all sorts of |e\(ii<' fabMes-^eotton, wai^l,# 
silk, jute, linen, and vaiious mixlnres of Ibesi' and olluu’ libu's 

dV'xtdi' pi'intiiiij: IS really a form of dy('in<j:;, Imt ditlers from t[iai art in that 
tlu' cloth, lustiaid of Ixaii^ uuiforudy eolouK'd throunhont Jiy iiuiiH'rsion in a 
solution (if dycstufl', has oih‘ or uiok' thiekeiu'd eolouis or moidants applied to it 
locally, the. colour bein^^ (hnadojx'd by sleamin^, etc , oi- by dyeiiio 'I’he close 
relationship cMstin^y howevi'r, Ixdweeii the two is emphaM/<'d by the fact that 
althoui^h it IS (jiiite possibh' to [irint ou cloth almost any form of colour capable 
of Ih'iu^j; eon\ert(‘d mt<i a mscous IIiikI as, toi example, p.iiirt, (oloiiri'd wa.x, 
etc --yet, broadly sjieakinjj:, th<‘ whole of the eolounn;^ luatteis (‘Uiployed in the 
one iialu^try a;'e identical with those ('luployefl in tlu* other 

MlSTOItlOAb. 

The beginnino-s of tlu' art of ornamenting l(‘xtih' fabrics by the stamping or 
printing on of coloured designs are lost in antapiity. They ar(‘ usually assumed 
to h^ve originated in the Far Fa.st., whma' I, Ik* lliixhxis and (’hinese arc' known to 
liave practised hand printing with wcxxl blocks from tlu' earliest turn's, but 
recent dis(‘Oveiies in the pyramids, and othc'r F^yptian tombs, of fragmc'nts of 
cloth undoubtedly decorated by some' procc'ss other than dyeing alone jirove 
pretty concliisivc'ly that the ancient Kgyptians also were' ac'cpiaint.ed with some 
form of the art. Textile printing was also practised by the ri'iuvians bed'oro the 
Spanish concpiest in iridi Ib.'tLh but whether they discovc'rc'd the process for 
themselves or derived tlu'ir knowledge of it from out, side' sources (which is not 
likely, considering the limited means of eommumcatioii thc'y jiossessed at that 
date) is not knoxfn. Tak«*n altogc'thc'r, thc'ii, it is probable that the' art of 
printing on textile fabrics was discoverc'd mdependc'iitiy and at ditten'iit times 
by oaclf of these nations • • ^ 

On historical grounds, it would ap])ear that the t'hiiK'se and Hindoos are 
about equalk^ jiistiHed in claiming credit for the invc'ution of hlock print nuj , for, 
while Pliny the Elder (a.h 23 to ao 71)) cc'rtainly alludc's to some unknown 
process whereby the Egyptians of his tune jirodueed patterns on dyed it 

is on record that letterprc's^i [irinting from iiujuivi’d hlorlcn w'as extensively 

practised in Chiiiff nearly two thousVaid years ago, and, further, that valuable 
Indian fabrics pruital in colours were known to, and esteeme^^jy, tlpi Itomans 
in the days of the Emjnre. From this latter circumstance, which showft t^at 
the Hindoos had already gamed a world wide reputation for the excellence of 
their printed cottons, it may, not unreasonably, ^le infc'rred (a) that block 
printing, even itt this early dj^tc, w;^ an old-established industry in India; and 
• (b) that ^ny contemporary work ^iroduced in Egypt yas either not executed by 
the process U8e4 by the Hindoos, or was still in the experimental sta^e^tffim 
•which it .seems never thoroughly to have emerged. Leaving, therefore, The 

3 
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Penivjiinfl 0ufc of the discufision — for nj information relating to their 
available Wlier than 1632 — the question of the priority of discovery is nafi^wed , 
down to the consideration of the rival claims erf China and India. If we f^cept 
the ^sey^ens, who employed carved wooden stamps for impressing ouneiforpi 
symbols on w^t clay tablets and bricks, the Chinese, so far as is ^nown, were the 
first to make use of engraved wood blocks for any kftid of real printing. It is 
not unlikely, therefore, that they were Jhe original discoverers of cajico printing, 
for it is quite possible that the idea which led up to their invention of l^terpress 
printing would suggest the feasibility of applying Jbhe same process to thfe 
ornamentation of textiles. That they produced block-printed fSbrics in veiy^ 
rs|Dote times is unquestionable, but wlfether or not they* anticipatedsthe Hindoos 
in this respect is still a matter of conjecture, and ev^i now, after a century or 
more of controversy, appears to be as far from settlement as ever. In fact, iJie 
• i^al claims ^f China and India to the honour of ])Viority are based upon pure 
circumstantial evidence alone. Without going into detail, it may be interesting 
to note the main line of argument followed in each case. 

Taking China first In the absence of direct proof to the Contrary, it has 
been postulated by those who hold that textiles printing originated in China, 
that because the Chinese were the first to jiractise letterpress printing, they 
would naturally be the first also to practise textile printing. This plausible 
argument, which depends entirely, for any value it may possess, upon the 
assumption tliat the highly civilised, ingenious, and technically skilful Chinese 
would he certain to rtco<jnhe almo}<f immediately the possibility of applying the 
principle of their newly invented letterpress process, to the decoration of 
textiles, is pertinent enough to account in some measure for the rise of textile 
printing in China ; but, as a factor in the deteriniiiatioii of the probable date of 
that rise, it loses most, if not all, of its specious importance when submitted to 
analysis. Considering, for instance, that letterpress printing and dyeing are 
two very different crafts, with nothing in common ; that in early times, in China, 
each craft was a “mystery,” the processes of which were only known to and 
practised by those who had been duly initiated ; and that, until comparatively 
recently, all new discoveries and methods wTre jealously guarded and kept 
secret as long as possible, it is in the highest degree improbable that— in the 
days when letterpress printing was a new invention, and dyeing a purely 
empirical process — either Chinese printers or dyers would know anything of the 
technicalities of each other’s crafts ; or, at least, would be sufficiently conversant 
with their practice to realise at once the jwssibility of combining them for the 
purpose of producing decorative effects hitherto unknown on textiles. In thyat 
, unscientific age the development of an industry was noc^sarilj a very slow 
prooess, and it is not unreasonable to suppose, therefore, that a considerable 
interval of time;, elapsed between the introduction of letterpress printSing and 
that of textile printing ; for, on the ohe hand, the printers, for a long tame, 
would i)atu rally confine themselves to, and be fully occupied in, ptarfectmg and 
working their own particular invention, while, on the other hand, the oon- 
‘tei]y)oi 9 ury dyers, following their occujmtion on “ rule of thumb ” lines, would be 
aoar^lv nkely to conceive qf once the idea of extending the scope of their craft 
the^appiioation of an entirely new invention (the object, af pliances, processes, 
and matepals'^ which were so totally difterent from ^any thing to which they 
wJre^oenstomed), especially as no mode or style of textile deoora^on then 
sgdsted capable giving them a lead in that direction. In any case, the 
> assumption that the invention of letterpress printing involved that of textile 
, printing, and that the two were practically qpeval,,i8 nothing moVe than a meae 
cosmotum, based on possih^ities which, though plausible enough on 

to be rather too subtle and too remote to be unhesM^ly aooepted 
as* ^halihtios SKhen oontrastsd with the actual ocunwe akatg 



HISTORICAL. 


5 


delrelc^ment of letterpress and woodcHt printing proceeded in Europe during 
» the JReuaissanoe. To trace the ^auecessive stops in this devolopmen* is both 
needless and beyond the scope of the present work ; but it n^ay be noted that, 
afJthough block«printmg was extensively employed in the fifteenth, ^fixteenth, and 
seventeenth centuries for t^o ornamentation and illustration of books and for the 
reproduction of works of art, it never once suggested itself to the printers and 
dyers of ^ote times as suitable fdr application to the ornamentation of textiles. 

^ It thus appears that block printing on paper was not so inherently suggestive 
of textile printing as some’soem to have imagined. Had it been so, it is incon- 
ceivable tliat«uch an important feature, which is assumed, for the purposes of 
‘ argument, to have been p^ent to the early (dimcs(!, should have escaped entirely, 
in^nalogous oircurnstanceff IJie keen observation of mighty minds like Albrecht 
Durer, Hans Holbein, Lucas. van l^eyden, and all the other great exponents 
wood engraving ; and that, too, in an age when craftsmen were no less expert, no 
less ingenious, no less civilised, and, if anything, more alert to seize upon any 
means of exteryJing their trade, than were the Chinese of fifteen hundred years 
before. As a matter of fact, “calico printing” was an unknown art in^ Europe 
until the latter part of the seventeenth century — two hundred and fifty years 
after the first introduction of letterpress and “ woodcut ” jirinting ; and even 
then it was not evolved from the latter, but was imported as a “ workable pro- 
cess,” both directly and indirectly, from India. On the whde, then, while 
granting that the rel.itionship betwcim the two jirocesses is sumciently close to 
afford a cestain amount of presum])tive evidence in supjiort of the view that 
“ textile ^rintin^ ” in fyliiria was derived, in the first instance, from letterpress 
printing, it cannot be said that any real grounds exist for the broad assumption 
that their respective inventions were coeval, and conHe(|ucntly it is safer not 
to assign the invention of the former (in China) to any definite pericxl. 

Secondly, as regards India: — Unfortunately, up to the present, no record has 
been discovered indicating, in the slightest degree, the approximate date at which 
block*printing was first practised in India. But tlie simple fact of the beginnings 
of an industry, common to two countries, being put on record in the one and 
allowed to pass unnoticed in the other, is not of itself any proof that that 
industry was originated in the first, or that it was introduced into the second 
from outside. Other considerations must be taken into account before the 
evidential value of a more record can be properly estimated ; and so, curiously 
enough, in the case of India, the lack of historical data relating to the rise of 
textile printing, so far from prejudicing tlie Hindoo claim to priority in invention, 
tends rather to sul^itantiate it. hi this connection tlie following points are 


especially wor^y of notice : — 

(1) During the period in whic); t(yitile printing is supposed to have been 
invented in China, the government of India was in tlie hands dT the Brahmins, 
who, besides loping the priests, scientists, philosophers, and lawgivers, were also 
the aot*al aolninistrators of the country, and the sole custodians and interpreters 
of the Vedas — a series of Sanskrit writings revered as sacred by the Hindoos. 
According to the Vedic story, which was invented about 1200 B.c. by %he 
Brahmins to ju8tify|their o\^n claims to power, “Braltma — the Creator of all the 
World” — created four classes or “castes” of men from his owjiibpdy, namely, 
from bislicad the Brahtnins ; from his arms the Kshatriyas (warriors) Iftu 

thighs tb6 Vauyars (tradesmen, craftsmen, and farmers) ; and from his feet the 
iSWros (menials). Further, it declares that the Veda, was miraculously produced 
fvom Brahma’s mouth at the same time as the Brahmins ; that it was to be 


lol^mitted to their charge aloite ; <anH that it was to be taught and expounded 
jy tliem c<hiy. Tttus inre4ed with divine authority, tie Brahmins vere 
A of pectuiar sanctity, and were held in high honour throughout Itidia. 

& t(f mabtain th^ social, political, and religious supremacy^ they adopted 
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the policyof attributing the ongin of ofery branch of art, science, and manu- 
facture t9 the Veda, adding to it as they thou^t tit. They instituted the .laws 
of Manu which not only defined exactly the social and religious status of "each 
caste, but regulated everything relating to the daily life of its members — food, 
clothing, occupation, education, and marriage, — and severe penalties were exacted 
for the slightest violation of their stringent ordinances. Moreover, they compiled 
♦ a series of works, known as the Sutras, Vhich, iflthough not asserted to have been 
directly inspired by the god lirahma himself, were f^lleged to be based upon the 
sacred Vedas, and consequently had divine sanction fpf tlie statements they con- 
tained. In these Sutras they not merely elaborated their religioufi system, but 
insisted upon the recognition of their claim to be contijidered as a sacred, inde- 
pendent, and superior caste, supreme alike over kiiig^^ princes, and people. f 
^ A. By these and other means the Brahmins, little by little, extended their 
sphere of infh^icnee, and gradually, hut not witliout some opposition, sueci^eded 
in forming practically the whole mass of the mixed pojiiilation of India into one 
great social and religious Brahnnnical organisation — lliiidooisin — v^itli themselves 
as its acl^ now] edged leaders and sole directors. NoLvMthstanding the fact that 
Buddhism was in the nsccudaiit from about 200 ii c to GOO a.d., the Brahuniis 
never lost their prestige, nor reliiKjuished their policy of ascribing all new 
knowledge to tlie Vedas, for whicJi {lurpose they ktqij themselves au fait with 
current dcvelo{.yiients in all hranehes of woik that tln'y considered of any im- 
portance. Neither did tlu'y eeasi' Irom advocating a return to their own 
particular tenets, which were lu'ver entirely siip(‘rseded by tliose of Unddlia; and 
as they (the Brahmins) still retained the moiio})oly of \'edic luaniing, 'and were 
by far the most highly educated section of tin* llindoo ])opidat!on, they continued 
to exercise coiisideralile iiitlueiiee throughout tin; whole of the above jieriod 
upon the secular affairs of the people, 111 whose minds the idea of “caste” was 
too firmly rooted to ho (‘asily eradicated, by a new and wholly etliieal religious 
system, the central principle of which was that future well being could only ho 
obtained by those who lived a virtuous and eharitahle life on earth. To a people 
steeped in ignorance and superstition, such a doeliine was lioth incoinprehensilile 
and much less acceptable than the Brahnnnical teaelinig oi exjnation by propiti- 
atory sacrifices to the gods — an easy w'ay of atonenu'iit, and one which afforded a 
sense of comfort to tliose who believed in its efficacy. Again, the restrictions 
placed by Buddha upon indulgoncc* in pleasuic, and the observance of the moral 
precepts he enjoined, jiroNcd in practice too rigid and austere to find favour 
with the mass of the people, and consequently, although Buddhism was nominally 
the chief religion for about a Ihoiisaiid years, it never displaced Braliminism in 
any considerable part of India. The two religions were coexisleiit during the 
whole of this time, and about oipialiy j^iipujar, in many instances flourishing 
side by side in tfie same district. 

In its highest form, Ihiddlnsm was essentially a religion for thfc devout few. 
The ideal of Buddha was too lofty and his rules of life too strict'^ for'nvholo- 
hoarted accepUince by the rank and file of the people of his time, and after 
his ^iealh his teacliing was, little by little, incorporated with a moss of pagan 
legend* and superstition, until it finally became transformci^, into a system of 
idolatry, pure simple, with Ikiddha its god. The priests, instead ^pf living 
tlw ppor, !jimple, and humble lives ordained for tliem by Buddha, became rich, 
luxurious, exacting, ‘and arrogant, and tins, together with the debased 'condition 
of Buddhism generally, probably contributed in no small meavsure to the 
retention by the Brahmins of their old-established j;emporal pow^r. 

(2) If, therefore, textile printing was hroirght iri^-o India from China, it is, 
in^r^dilile tht^t its introduction, as a new foi'tign indmtry^ should haS^e escaped 
tht Notice ^f the Brahmins, whose policy, as previously mentioned, was tp 
aaaign the origin of all knowledge to the Vedas, and thi;ough them to Brahma. 
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Even granting that its first entry into# the country inay have ])eeri unobserved 
by tihe Brahmins, it is almost impossible that the mtiden y-ppoaran^ of the 
entirely novel decorative effects obtained by its means could have failed to 
fittract their aJIitention and to excite their curiosity ; so thal, in any case, if 
textile printing really wer^ of foreign origin, it is surprising that, so far as is 
known, no attempt was made in the Brahminical writings to attribute its 
inception t# the Vedas. • • 

, ( 3 ) if, on the other liaiiil, it be considered as an invention of the Hindoo 

dyers themselves, the absence of all historical evidence relating to its commence- 
ment ill Intiia is, in cine way at least,, easily explainable. For in this case 
the Brahmins would probably regard printing as a mere modification 05 a 
b^nch of tho already old#L't^tablished art of dyeing, and, as such, of too little 
importance to merit sepanij^e mention Dyeing being one of the industyes 
carried on by the lower castes (Vaisyars and Sndras), was, naturally, not at all* 
interesting technirall// to the Iirahmins, and coiisecjueiitly any improvements 
made in its juethods and processcH would not be likely to come' under their 
notice, especially if they were eficcted gradually, as must liave been the case 
with textile printing. * 

Apart from all cpu'stions of evidence or surmise, the fact that textile [irinting 
was an extensive and highly nourishing industry in India during the earliest 
centuries of the (diristian cTa is of itself almost sufiicient to dissipate the 
notion that the art was introduced from (Jhina. In view of thef reasons already 
adduced ftir supjiosing that the development of textile printing in China 
proceedefl at Hie usuAl slow rate of all ancient industries, it is probable that 
.the earliest date at which it could possibly have been introduced into India 
ap[)roxiniated fairly closely to that at which the [iroducts of Hindoo block 
printers were already known and appreciated in imperial Rome — a fact which 
clearly demonstrates that even at that early datii the; industry m India was 
not merely firmly established, but was established on a more or less extensive 
eomibercial scale. Taken altogether, thiui, it would appear that the most 
reasonable conclusion to draw is, that textih' printing in India was a native 
invention, and that itij advanced state of dev(!lo[)meiit, and the high estimation 
in which Indian calico prints were held at the beginning of our own lU'a, were 
the result, not of any improvements that may have hecn effected by the 
Hindoos in a comparatively recently imjiorted foreign industry, but of their 
long practical experience of an indigenouH craft — an exjicrience probably ex- 
tending backw'ards, through many generations, to a period long anterior to 
that at vs Inch letle^jiress printing was first practised in (Jhina. 

It is (juit^ possible, therefore, that the (diineso derived their knowledge of 
block printing from the Hindoo.s,^ instead of the reverse being the case, as is 
frequently argued. In this connectiop, however, nothing caan he positively 
affirmed ; aiqj it is well to remomber that, judging by the development of other 
industries, •ftmilar materials and methods would not he at all unlikely to 
suggest themselves as suitable for the decoration of textile fabrics, to dyers, 
quite independently, 111 countries and times widely separated. Bo that fs it 
may, the source European textile, printing can ’Ae traced easily and ^liroctly 
to India; and consequently, so far as Europe is concerned, India is undoubtedly 
the true birthplace of «the modern industry. From India 8[umd slowly 
westwards, by land, through Persia, Asia Minor, and tke Levant, until it 
finally reached Hermariy, France, and England towards Hie latter part of the 
seventeenth century. At about the same time, French trading vessels brought 
samples of Indian prints, t<%ethci* with full particulars of their manufacture, 
direct by sea, the French possessions on the# east coast of In^ia„ and 

probably, therefore, the French were the first to practise calico printing in 
Europe. * If so, the art very rapidly became known in Germany*, for towards 
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tte close C|^ the seventeenth century Augsburg was celebrated throughout th# 
Continent for the ^oellence of its printed linens. The first attempts to iihitate 
Indian chintzes are, however, believed to jiave*^ been made in Holland, where 
the Dutch East Irfdia Company introduced printed calicoes befo^je they beoamrs 
generally known in France and England. Some support is lent to this view 
by the fact that certain authorities attribute the introduction of textile printing 
into England to Flemish workmen in J676; but it is very uncerta^ as to 
where, when, and by wdiom the first attempts i;oally were made, and it is 
probable that they took the form of painting raflior than that^ of printing. 
Thompson of Clitheroe, an export <ralico printer, ai^ one of dhe greatest 
authorities of his time on the subject in all its beariijgs, assigns the beginning 
of the art in England to a somewhat later date, and asserts that we owe opr 
knowlodgt^ of textile printing to a French refugej^ who established the first 
Ynntworks (M record at Richmond-on-Thaines in 1090. It would appear,^ 
however, that some process of printing or ornamenting textile fabrics was 
already carried on in this country prior to this date, for, in a pamphlet published 
in 1677, Sir Joshua Child refers to cotton cloth iiii[)orteil from India for the 
express piirjiose of being printed in England in imitation of Indian chintz 
patterns. A patent token out in 1019 shows that even at that early date 
Indian printed calicoes w'erc known in England ; and a petition presented to 
Parliament in 1627 bears evidence to the fact that their importation had by 
that tiino iiccoific sufiiciently important to llireatcn the interests of English 
textile workers. The East India Company, however, w^as too pg.werful for 
its opponents, and in 1001 printed calicoes were selK'dnlid, suhjeet to rfn import 
duty, as legal articles of commerce. Eiom this time forth English manu- 
facturers sought to restrict their importation by (1) agitating for an increiJtsc 
in the duties, and (2) by doing their best to pu,t competitive imitations on the 
market. In both of tliese objects they were eventually successful ; but some of 
the earlier patents show how ignorant they were of tlic method, and how far 
letterpress printing failed to suggest to them the true principles of block 
printing on textiles. For instance, in lOJt a patent was granted for a process 
of applying patterns cut out in silk, wool, and other fajuics to cotton cloth, 
affixing them thereto by means of oil, gums, and other adhesives. Other patents 
dealt with methods of painting on dyestufi's and pigments, hut none of them 
seem to have been successful iu practice, and after 1090 block printing replaced 
them all. In 1689 a printworks was established at Neuchatol by Jacques iJeluze. 
The reputation attained by this works stimulated other countries to follow 
suit, and in a short time calico printing had spread rapidly i^( France, Germany, 
England, and Portugal, and was greatly extended in the NcthccJands, which 
have alw^ays been celebrated for the imitation of “batticks,’’ a stylo of decoration 
peculiar to Java %nd the East Indies generally. 

After the closing of the Kichmond Works by the death or ^tum of its 
founder, r printworks was started at Bromley Hall, in Essex, and Subsequently 
otliors were established in Surrey, to supply the demands of the London market. 

^Iko printing was first practised in Scotland in 1738, and twenty-six years 
kter introduced into Laticashire, where, in 1704, 'Messi*s Clayton, of Bamber 
, Bridg6,*near Preston, laid the foundations of what has since oocome one of the 
nK»t impcytantlitdustries of the county. » " 

Blftok printing l^ung only suitable for comparatively coarse designs, Bell, a 
jSootchman, oonceived^the idea of printing calico in the same way that engravings 
arc printed, viz. from engraved copper plates. This procep was lai^ely 
employed in London for many years; but ie(^'ni<£al difficulties in the way of 
zm^ing the successive impressions join up imperceptiSly limited its application 
to styles of pattern, such as those suitable for handkeremOfs and des^^^ 

made up of detached objects. These ^ortoomings were entirely overoon^ in I W 
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by Bell's invention of the roller or cylimder printing machine- a machine which 
Was^not only capable of being applied to almost every kno^yri style #f design, 
but.i?evolutionised the industry ny enabling large quantities to be produced 
at a cheap ratg, thus bringing printed calicoes within the reach of the million, 
upon whose consumption t^lone depends tim success of any great industry. 

Oberkampf, of Joiiy-en-Josas, was the first to introduce the roller machine into 
France, ^n(i he made such cxcelfent use i)f it that for a long time ho was looked 
upon by the French as its jnventor. Itell’s claim is now, however, generally 
admitted, for as the macliinS was unknown to Oberkampf before llSOO, and was 
working in li^ngland iu*1785, it stands l^o reason that it could not have been 
invented by* the French p^'intor. 

With the ^jxception ofm few refinements of movement, and a few additions 
extending its range of ns^ulness, the machine in use at tlu! present daj^ is 
substantially the same as that invented by Hell one hundred and^ twenty eightf 
years ago —a fact which shows how successfully he overcame all the ditliculties 
of the problem he set himself to solve. 

But improvements in calico printing were by no meffns confined to the 
mechanical methods of its application ; many jirocesses were improved *and new 
ones invented, and many new colours were gradually added to the palette, so to 
speak, of the calico printer’s colourist. 

Down to about the end of the eightoentli century dyers and printers were 
almost entirely restricted to the use of vegetable dyestulis, especially m patterns 
containing, several colours, but with the advance of chemical science all but the 
best of I8uch eolours Miavc been replaced by artificial jiroducts. Amongst the 
earliest improvements in this direction may he mentioned tlie employment of 
mineral colours develojied on the fibre — Iron buff, Prussian blue, Antimony 
orange, Manganese bronze, and the yellow and orange chromates of lead, 'the 
year 1856 marked the beginning of a new epoch in calico printing, for in that 
year W. H. Berkiii opened up a new and vast hold of chemical research by his 
greaft discovery of “ Mauve ” — a colouring matter derived from that apparently 
most unpromising material, coal-tar. Following the lead given by l^erkin, 
Medlock prepared Magenta in 1860, Uriess the diazo compounds in 1864, and 
Grael>e and Liebermann a method of producing artificial Alizarin, the essential 
colouring principle of madder root, in 1868. Within recent years artificial 
Indigo has also been prepared, and, as far as calico printing is concerned, it has 
already practically replaced the natural product, being specially suited for this 
purpose on account of its freedom from sand and other gritty particles, an 
advantage which ensures better and more regular results, besides effecting 
considerable jpeonomy in other directions. 

The resources of the calico printer and dyer arc constantly added to by the 
unceasTng production of new and imprqved artificial dyestuffsf and the number 
at his dispot^l is now so enormous and tlieir properties so diverse that he is 
enabled to*ftitroduce almost any shade demanded into styles of work that were 
formerly restricted to one or two colours only. 

At present calico printing is carried on in almost every civilised sta1« \^ the 
world, and its advance dilring the last two centuries has been so stupendous 
that the combined annual output of the numerous works is now. probably, many 
times ^^ater than the? sum-total of the prcxluction during 1;ne whole of |;he 
eighteemcenturies preceding the invention of Bell’s roller pBinting machin?. 

GENERAL ^CONSIDERATIONS. 

A piece of printed calico is at once one of the moift familiar, most us^u^^nd 
the m(ft wonderful of all the wonderful products resulting frojn the 
praotica] application of human ingenuity to the service of man. The decorative 
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purposes to which printed goods can be ptt are so numerous and varied, and the 
needs thef supply 50 universal and diverse, that they have become a household 
requisite in every class of society, and are so widely disseminated that a “ bit of 
print” is now to be found in almost every palace, cottage, hut, an(J tent of everjk 
country with which commercial relations have been established. 

In first-rate modern calico prints beauty and utility are united, and the 
result represents, to a degree hitherto# unappioached by any othe» article of 
domestic use, the combination of some of the most splendid achievements of^ 
mechanical genius, scientific research, and artistic *skfll. And ye|, despite all 
this, even the finest of these fine examples of applied scic^ice and evoke but 
little real interest, and arc nowadays looked upon^by the public as very 
commonplace things indeed. The wealth of thoii^lff., expert kikowledge, ai|d 
skilled labour brought to bear upon their production (not to mention the vast 
Expenditure ffntailed, and the imposing, yet delicate and exact, machhiery 
employed) is only equalled by the stolid, matter-of-fact indillcrcnce with which 
the result is regarded. It is true that printed goods are imniepscly popular, 
but their popularity' is independent of any artistic merit they possess, and is 
due rather to their ailording a cheap, clean, and convenient means of introducing 
colour and pattern into the wardrolu* and the decoration of the home, than to 
the facts that they are the outcome of c,enturies of experiment, and the concrete 
realisation of the devoted study of generations of artists, chemists, and 
engineers/ 1 \) the great majority of jnirchasers a calico print is ])ure]y and 
simply a calico print -pretty, maybe, and useful, hut beyond tluvt nothing 
more than a jiiece of coloured cotton, a thing of little valm? and ol* less Interest ; 
and it rarely or never occurs to them that any process at all is involved in its^ 
production. Perhaps this is not to be wondered at, for the vm'y abundance and 
the cheapness of printed fabrics have brought them within the reach of all, even 
the poorest ; and now that they are common objects in every household, they are 
no longer novelties, and have ceasc^d to attract any particular attention. In 
short, if familiarity has not exactly bred contenqit, it has at least bred apathy ; 
and yet, if the purchaser were only able to realise that in high-class calico 
printing many of our most talented designers find almost constant employment 
for their inventive faculties in the creation of new and artistic patterns, and 
that their ideas are, more or less, adequately ('xpressed in practical form 
through the medium of the most ])erfcct application of the latest discoveries in 
tinctorial chemistry and the most recent improvements in machinery, he would 
appraise the result at a very much higher figure tlian its price per yard, and 
would probably find that a calico [irint of the best qualitjj possessed artistic 
merit and scientific interest far beyond what he had imagined. 

Although calico printing, on an industrial ^calc, is not perhaps tho form of 
applied art best stited to display the individuality of any one man, it is never- 
theless capable of yielding results the artistic and decorative qualiyes of which 
entitle it to a prominent place in the ranks of those influences whicSi^ mate for 
true beauty in our immediate surroundings. The ingenuity of the artist and 
chentistHias a scope in calico printing such as no other industry devoted to the 
decoration of textiles afford#. The vast variety of dWeets obtainable— ranging 
from the most bewildering intricacy of fine pattern and the utmost delicacy of 
ornament, •to the broadest effects of heavy line and mass, — the possilnlity of 
presenting the sam^ pattern in numerous and diverse combinations *of rich 
permanent colours, aiid the^ adaptability of the process to ornament of every 
style and to fabrics of every kind, give a freedom to fancy and*an impulse to 
originality in the selection and treatment of ^uitadle ornamental material that 
are JtP be fpund in any dther direction. With its ilide rangfe of possibilities, 
oaligo firinting affords the chemist almost unlimited opportuniti^ for introducing 
new, improv&, and elegant “effects” of all descriptions, and offets to 
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designer, amongst other things, a m<ftins of conveying to the masses, for whom 
he largely works, new, clear, and truthful impressions of njany of ie subtler 
features of plant forms which aro too delicate for reproduction by any other 
^method of texi,ilo decoration. The result is tliat, at the present time, a colbiction 
of the best examples of thg work of the best calico printing firms exliibits fertility 
of invention, beauty of form and colour, w'calth and variety of incident, and a 
rare di|pri».ii native faculty in the seleetion of just those features of natural 
, plants best suited to the wojk in hand, and in their adaptation to the embellish- 
ment of the.fabric in qifestion — all of which (jualities stamp the goods which 
possess them as artistic productions, pf course, no one would contend for a 
moment that calico printing can equal the richness of either tapestry or silk- 
\|paving, in •both of wHiqji crafts the variety of surface; obtainable, and the 
texture and lustrous sheen .of the materials employed, add considerably to ^hc 
resources of the designer, and impart to tin; work a beauty quitJ distinct froifl 
that of its pattern and colour alone ; but for cheaper work, within the reach of 
everybody, csjico printing oilers a ready and reliable imams of piaKlueing pleasing 
coloured patterns on a variety of fabrics - patterns which, fitun an artistic jioint 
of view, leave nothing to be desired, and in many cases aro siqierior hi artistic 
merit to those commonly employed for even the most costly and sumptuous 
goods in woven wool and silk. 

A first-rate example of (calico printing is, therefore, worthy' of much more 
consideration than it usually receives, and, so far from being a mere cornmonplaco 
article, it is “a thing of beauty,” and if not exactly a “joy for ever,” is at least, 
so long Us it htsts, a ^^uirce of pleasure to those who can intelligently appreciate 
. its oxccllences. Unfortunately a vast amount of imxlern machine-jirinted work, 
although perferth/ ejeviited^ is undoubtedly artistically had^ inasmuch as the 
facilities of the process have been grossly misapplied in stu])id and nugatory 
attempts to imitate (haaiptively tlu* c,onventional treatments of ornament jieculiar 
to, only suitable for, and characteristic of quite oth(;r methods of textile decora- 
tion! Printed imitations of woven “ eH'ects embroidi'ry, patchwork, a])]ili(iue, 
lace work, tapestry and chenille hangings, etc.- are artistic barbarisms, whose 
only claims to notice jire (1) that they exemplify what ought to be avoided m 
calico printing design ; (2) that they are typical of what consummate technique, 
unrestrained b}’^ a sense of “fitness,” is capable of perpetrating in way oi “catch- 
pennies”; and (d) that they seriously hamper a rightful appreciation of better 
work, in that those who purchase tlnmi (and there aro thousands who do) have 
the impression that their superb execution must needs, in some unexplained w'ay, 
imply equally siijairb design. To a cultivated eye, however, such productions 
represent tlii! acme of perverted taste; and as they are paljiably the work of the 
mere slavish imitator, ignorant, oj wilfully disregardful, of the wonderful artistic 
possibilities of his craft, they scarcely jaicrit more than mention and dismissal. 
The same r^narks apply to those attempts at the literal transcription of Nature 
whicl»are*fimde to do duty as “designs ” in so many of our modern cretonnes. 
They, too, are imitations — pretentious imitations — ail the more to be deprecated 
because they convey entirely erroneous impressions of wdiat they are 8uj]|>oaed 
to represent, naqjely, th^ actual appearance and fiabits of growth of, natural 
plants. Moreover, they are obviously inconsistent in treatmgijt, some parts of 
them l*eiiig “ naturales/^ue ” and others “conventional.” This cannot^ of ^coiyse, 
be avoided; for the conditions of calico printing absolutely reipiire the pattern 
to repeat itself exactly at frequent and regular iiitervals ; and consequently, 
while it is possible to imitate decejitively cei-tain parts of a plant or flower, it is 
altogether impossible to rej^resanlT its natural appearance as a whole, for Nature 
never repeats lyi^elf. “^Realistic” or “ natui*alisti^ ” design involves qo.dfort 
^ of the imagination, and requires no more invention than is entailed in twisting 
about refedy-made ornament until it fits a given space without lea'^^ing unsightly 
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gap«. Natitiral flowers, if well drawn, #may be an adornment j but th^ ar© 
certainly got ornament in the proper sense of the word, for, strictly speaking, 
pure ornament implies, not the servile copying *of Nature, but the adaptation of 
modified natural foVms to the enhancement of useful articles. Thq; modification^ 
or changes which are efiectcd in natural forms during^ their transformation into 
“ornament” constitute what is known as “conventional treatment”; and as 
each material and method employed in tly^ “ applied arts ” possesses ob^racteristic 
qualities and distinctive limitations, which must j(iii practice) be taken into 
account in designing for it, this conventional treatmtnt takes various forms 
according to the circumstances under which it is to be applied. It i^lows, there- 
fore, that no definite rules can be formulated as to tlic extent to* which the 
process of conventionalisation may he safely carried : at is largely, a matter gf 
good taste, guided and controlled by constant reference to Nature, and to the 
{ ejon'^itions of*execution or manufacture. Without going into the subject of 
design, which is beyond the scopti of the present work, and will only be touched 
upon lightly in. the following pages where retpiired to explain certain technical 
necessities, it may be said that “convcntionalisalion ” consists (1) in simplifying, 
empliasishig, or exaggerating the salient features of natural forms so Uiat their 
ornamental significance is {leifecLly clear ; (2) in arranging tluan on definite lines, 
thus reducing their waywardness tu order ; and (.'I) in so treating them that their 
luxurionsiiess and infinite variety are capable of being expressed in the easiest, 
most rational, m5st suggestive, and most elfective way in the material and by 
the process for which they are “ designed.” To do this properly demiyids much 
more of the designer than a v\ell-lrained eye and consuMinato •<irauglitsmari- 
ship. Botli are necessary to him ; but if he is to originate anything new, he 
must, in addition, be a profound student of Nature and of the liiskiry of Ins art; 
must learn to understand tliat natural forms, wlnlc eminently adapted to Nature’s 
purposes, are unsuited to the very difieront jiurposos of ornament; he must 
further possess the rare faculty of selecting, and rostrieting himself to, just those 
natural features best suited to the work he is engaged upon; and he musC be 
sutficiently conversant with the capabilities and peculiarities of the materials and 
processes with which he has to deal to enable him, by ajipropriateness of treat- 
ment, in conjunction witii an artistic perception of colour and form, to utilise, 
their characteristic qualities to the utmost advantage, and at the same time to 
keep well within their limitations. Other things being eipial, the degree to which 
the possibilities and limitations of material and means are honestly recognised 
and respected by a designer is a measure of his technical proficiency and of his 
power of interpreting Nature in the best possible way ; for oiiN' by a wholesome 
and intelligent appreciation of the influence of material upon design^an he hope 
to add to the beauties of form and colour in his work, that “beauty of fitness” 
which is an alisoluiely essential element in Ull decorative work that claim8*to be 
artistic. To attempt to get more out of materials and processes tl^n they are 
naturally capable of exjiressing is to repudiate their characteristic qiiftbtie% and, 
consequently, to depreciate the value of and to enfeeble the resulting work by 
deprjgring it of, perhaps, its greatest charm, viz. the evidence that it ought to 
bear to.^ts ornament having l»een designed with direct reference to the conditions 
of its execution.^ In calico printing, as in all applied arts, flichnique governs 
design. Te one Sufficiently acquainted with the capabilities of the various 
methods of printing, it suggests in no uncertain manner the most appropriate 
treatment and the bes^ kind of conventionality to adopt in a given case, and its 
Umibitions, so far from restricting the play of a clever designg*’s fancy, and 
slackening his invention thereby, are an incentive Uf further effort, and become 
in his^hmids sources of fresh^beauty. • * • 

Piis orief review of some of the more important general prmd|iles underlying 
all good desigff whatsoever will give the reader some idea of the vital neoeraity 
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of adapting design to process, and ma)» periiaps help him to realise tjiat a well- 
designed, well-executed calico print is not merely a useful article, but o§e capable 
of j^pealing to the most refined fastojn matters artistic, and full of interest to 
^he scientist, j^nd to the craftsman and design(3r, who, whilst naturally finding 
their chief delight in certain superior (pialities of the best hand-printed work, 
are yet sufficiently broad-riiindod to appreciate fully the value of the enormous 
resources placed at their disposid by modern machinery and na'tbods. 

Of iSany calico printing hrms, both at liomc and abroad, it can be said with 
’truth that in their best wirk they apply jierfc'ctly the tnu' prmcijiles of orna- 
ment, and, |y calling ^n tlie aid of the best artist di'signcrs who thoroughly 
understand’thc exigencu'S of manufacture, and by carcliilly avoiding the meie- 
tricious iniitftJ;ivG and “ ns^turalislac ’’ effects wdiiidi lu'ought about Ibc dccadi'ucc 
of calico printing m the iffiieteenth century prior to the advent of Wilham 
Morfis, they succeed in producing work ol artistic distniction and* fitness , work 
which ouglit to becoine~-aud will become when its merits art' more genm-ally 
recognised and ackno\ 3 lodged— an important lactor in edtieatmg Uic public to a 
fuller appreci?l.tion of all that is best in “applied art.’ * 

A first-rate calico print, apart from its useful and decorative (pialiti(?S, and its 
charm as an expression of human thought and in\<‘ntion, is a wotidiudnl example 
of what can he aclneved when art, science, and eoimm'ree work harmoniously 
together, and it illustrates vmy aptly one of the most important chaidcrs in the 
history of onr industrial development. It brings many and vafiiul activities to 
a focus ; and, whether the result of their <!o operation prove artistically pleasing or 
otherwise), no #nc, except the grossly ignorant, can, after a moment’s considera- 
tion, honestly describe it as either inartistic, uninteresting, or commonplace. 
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Apart ‘from weaving, embroidery, painting, and applitjiie, etc., tffore are live ‘ 
distinct methods of producing coloured patterns or designs on various textile 
fabrics : — 

(n By hand*block printing. 

(2) By perrotiiKJ or machine block printing. 

(3) By “ stencillmg.’' 

(4) By flat-press printing from engraved copper plates. 

(5) By machine or “cylinder” printing from engraved copper rollers. 

Of these five methods, cylinder printing is by far the most imjiortant; but 
hand block })rinting is coming more ami more into us(‘ again for certain styles of 
work, and Uie “ fierrotiim ” machine, although little used m England, stiH linds 
extensive and increasing employment on the t’ontinent Stencilling has up to the 
present found but little ajiplication on a large scale, and flat-press printing on 
textiles is practically obsoh'te except in Switzerland, wlu're it is used to a slight 
extent, in conjunction with block printing, for tlu' jiroduction of a special class 
of work. Occasionally machine or “cylindi'r” printed goods are “hlled in” by 
hand bk)ck printing— notably in the case of c('rtain brightly coloured handker- 
chiefs for the East, in which the red ground is printed by machine, and the 
brilliant pinks, yellows, blues, and greens are subseijuently “put in” by hand 
printing; and it is quite possible that veiy fine decorativ(‘ etl'ccts could lie 
obtained on canvas and jute by combining block printing with stencilling, as is 
already done in coloured woodcuts and for friev-es. 

Each of the abovi' five methods of printing poss(‘SH('s inherent advantages as 
well as disadvantages, so that n(» single one of them can either rejdace or bo 
replaced by either of^the otlier four without sacrificing .some desirable and 
'characteristic quality in the resulting work. Xhe discussion of the lesthetic 
value of these various characteristic (qualities does not fall within the purview of 
thw book*; but as they are functions of jifoci'ss, they determine, t(»a great extent, 
the choice of the particular method to be adojited for the execution of a given 
design, aiiid CQiHscquently some mention must bo made of their influence in practice, 
and of the causes from which they arise, in order to convey an adequate idea of 
the scope of the several methods of calico printing. • I 

In the followdng descriptajiis, therefore, they will b(5*dealt with from a strictly 
practical point of viowq and as briefly as is consistent with a projjqir explanation 
of the poiifts they arc intended to illustrate. 

(1) BLOCK PRINTING BY HAi^D. 

9 

The art or craft of block nrinting Consists in cuttinj^ a design in relief upon 
of woukI, 80 |liat the dusod parts when charge<l with colour will tra<«fciB 

design to whatever fabric the block is stamped upon. It is the ijldest, ainj 
<gm8ider6d to be the most artistic, of all methods of printing textiles, 

yr * 17 - 2 - 
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but it ^ a slow and somewhat expensi’^fe process, and is, moreover, in its practical 
applica^cion, more strictly limited to certain styles of design than is its naodem® 
competitor, thojcylinder printing machine. 

The subtle gradations of tint and stipple, the delicate cross-hatchings, the 
fine, sharp outlines, the clean cut edges of the masses, and the absolutely invisible 
joining-up of the repeats of even the smallest “cover” patterns all features so 
characteristic of most designs printed by th% cylinder machine— %r%altogether 
impossible to obUiin by block printing of any kind. 

On the other hand, a first-rate block print, whitever it ma^ lack in mere 
mechanical neatness, is unsurpassed ^or its breadth of«effect, its decorative value, 
its freedom from “finicking” detail and elaborate shading, and, above all, fop 
the purity, richness, and transparent quality of iti#cf>lour, whiclq in large masses, 
has the pleasing appearance of a water-colour wash, (k)inparod, too, with perro- 
tine, flat-press, and stencil printing, block printing by hand possesses many 
advantages. The pcrrotine is oidy cajiablo of being apjflied to designs small in 
scale and contaiipng not more than three colours ; on the flat-press, continuous 
patteyis are impracticable, and it is most dillicult to print more than a single 
colour, by stencilling, unbroken outlines cannot be olitained except by exceed- 
ing the proper and natural limits of the process ; but by hand block printing, 
patterns containing any number of colours and on any scale can be reproduced 
with ease and certainty, the only condition of success being that their ornament 
must be treated in a broadly conventional manner. 

On the whole, then, hand block printing is, after cylinder imniiny, the most 
generally applicable, and, in consecpience, the most impoHant ofall other methods, 
so much so in fact that cylinder printing is its only rival, and that solely in 
certain classes of work where mechanical precision is a feature oi tlie design, or 
where cheapness (but not necessarily vulgarity) is a (hjsideratum. 

The principles of block printing difler entin^ly from thost' of cylinder 
printing, and it is to this diflerence that the distinctive character of the work 
produced by block is to be attributed. If, therefore, the fullest advahtage is 
to be taken of the best qualities of either method, it is evident that the proposed 
design must be drawn up with due regard to the jiossil'ilities and limitations of 
the particular method which is selected for its reproduction. These possibilities 
and limitations arise from the nature of the processes and materials employed, 
and, so far as the two methods in (piestion arc concerned, their influence on 
design is best explained by comparing the fundamental principles of engraving, 
and of printing from, woodblocks and copper rollers respectively. 

In wood engraving-- or “block cutting,” as it is tormed technically — the 
design is cut or otherwise raised in relief on a thick, flat block ‘'jf wood ; colour 
is then applied to the rained parts, aiid,the.imprcs8ion of the design o\i,tained by 
stamping the%lock smartly by hand on the cloth to be printed. In copper 
roller engraving the opposite course is pursued, the design being cut out in 
intaylio on the rounded surface of the roller, and the impression takerf'by filling 
the ijicistons with colour and pressing the cloth into them, both these latter 
(^orations being effected by the machine. Further, in the case of block cutting, 
it i^ quite impracticable to leave either comparatively fine lines or minute spots 
in relief, sindb^not only is the utmost skill required to cut them without breaking 
•th# gi^in of the wood, but because, even when successfully cut, tney are too 
weak to withstariQ the wear and tear of printing. In copper roller engraving, 
on the contrary, •all qualities of line and dot, from the coarsest to the finest 
possible, may be cut easily, safely, and^ witl^out the slightest fear' of their 
subsequent damage in pj-iuting, • ^ 

^hus the restrictions imposed upon the treatment bf omafnent by the 
fiature of •“block cutting” limit the application of block printing to such desijgns 
as depend for their Jjeauty upon breadth of effect /ind boldness" of handling. 
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More delicate resiiUs can certainly be* obtained by employing blockR upon 
* which the design is “built up” in, strips of rnetal (a method* to be fftscrihed 
later); but in no case can a l)]oek print, by whatever means it i^i produced, ever 
cotne up to the^lelieaey of line and stipple possible in rollei' [irinting. Appro- 
priate treatment of ornament, therefoj-e, is absolutely essi'iitial if the best 
qualities of block printing are to be brought out. 

Anothgr iftiportant point to be Considered in eonnoetion with the limitations 
o£ block jirinting is the (juestion of “repeat.” Tliis ju'esents no ddlieulty at all 
in cylinder printing, where Che pattern can be arranged to fit pi'rfectly on the 
roller itself; Iffit in block printing, where the cloth i.s printerl by many sejiarate 
♦mpressiouH of the block, tlni jiatti'm must be so arranged that eaidi inqiression 
or repeat” joins up on et'i'#)' side with the other inipres.sions by which it is 
surrounded. The ([uestion of “repeat” belongs properly to th^, subject of 
design ; but as it has such an important la'amig upon tlie limitations of \)lock 
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printing, itmaj^not be amiss at this point to give a brief description of what 
it really is, and to cx])1ain how it influences the yilanmng of ornament. 

All patterns lor calico printing an* based upon a ri'gular georn^rical figure — 
square, oblong, ^diamond, or hexiigon — and arc so planned that w'hen their 
opposite «dga^are brought togedber, or [ilaced adjacent to each other, all the 
lines and masses that occur upon tliein “join up” exactly and complete the 
pattern, without leaving any unsiglitly space or showing any break in continuify 
of line. This may l>e achieVed in several ditrerent Vays, which call fof no 
mention here, but the following rough sketches based on tkwf fl(juare, and 
showing tfSe ordinary verfical and side repeats, will sufficiently illustrate .the* 
point • • 

In fig. 2 (representing the darkened portion of fig. IJ that part of the design 
which fallis, within the square A BCD, on the line (d) must appear again or 
“repeat,” outside the square^ on the*liiie AB ; that wjiieh falls inside on AC 
mtist similafly rej^iAt outaiae on BI), and mce vend in hotii cases, Kwiy- 
element of the design is thus seen to occur within the 8</uare AHCDy ^^nd to b# 
arranged in tmeh a manner that when a series of similar sipiares are placed 
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iogethef with their opposite eides in*' contact — chess-board fashloD'^as occurs 
In bloc# printing, they form a complete pattscrn (see fig. 1). . ^ 

To prove wl^ether a pattern will repeat properly or not, it is only necessary 
to cut it down the centres into four squares (1, 2, 3, and 4, in fig. 2), and tliten 
to transpose them as in figs. 3 and 4, when any defect in the fitting is at once 
apparent, and can be easily remedied before the pattern is cut oj the block. 



When a continuous pattern, embodying long unbroken lines or masses of 
colour, is eiecutod by block printing, these “ joinings-up ” at the repeats are 
always more or less perceptible — a defect due to the ncccsHarily separate applica- 
tion of the block for each fresh portion of cloth printed, and the consequent 
difficulty of accurately adjusting the successive impressions to each other. 
They may, however, be rendered practically unnoticeable, in certain styles of 
pattern, by arranging the “repeats” so as to oc.ciir behind leaves, or at the 
junctions of stems and branches, etc., or by allowing some of the smaller 



Fig. 5.— a repeating block pattern and sketcli (a) of the re})eat engraved. 

objects to o#i»plete themselves beyond the limits of the square, as in fig. 6, 
• wh^re the design cut on the block appears, as sho^n at a, surrounded by the 
hoavy line (which is, of course, not engraved). A good example of this latter 
method of working is to ,be seen at the Manchester School of Technology in. a 
block printed reproduction of a Saracenic pattern executed aA the works of, and 
presented 1^, the late ^ir Thomas Wardfe .of Leek. To employ an irr^ularly 
limped block of this kind entails a few extra iApmsioiftL at eateh pioce^tid, 
fiant it ensures better work than could possibly be obtain^ by atfcem|togi^to 
the two bidves of a solid object at separate timm. ^ - 



21 


^BraODS 

In cylinder Or “machine” printing-^a continuous operation — faulty joints 
•at the repeats never occur, being pntirely avoided by engraving the required 
number of side repeats “to fit” along the length of the roller,^ and by making 
the vertical repeats to meet exactly on its circumference. This special facility 
of roller engraving enables, the cylinder machine to bo used not merely for 
patterns that are quite beyond the possibilities of block printing, but also for 
many oth|rs ^hich could he executed perfectly by its means. 

. The nature of block printing precludes any possibility of very fine lines, 
softened edgea^ or delicatefy l*lended cHects of shading over small spaces. A 
pattern iiitcnflod for “bV>ckiiig” should therefore be designed on broad con- 
•ventiflnal lines, with each mass of colour perfectly defined and distinct, and with 
its Retail treated in a sugg^tive rather than an imitative manner. Tlie number 
of coloyrs that may be introdiiced into a block printing design is liqjited only by 
considerations of economy in block cutting — a separate block lioing usually 



Fig. 6. — Example of giaduatioii in block ])rintmg. 


required for oach colour, fii designs with very long or wide “repeats” two or 
more bi^ks are necessary for each cplour, as it is impossible to obtain a uniform 
impression by hand from a very largo block on account of itft groat w'eight, 
which prevent^ the printer manipulating it properly, and gives rise in con- 
sequenct tcp*irregular w'ork. Such large-scale patterns are, however, rarely 
printed, and it is questionable whether the ofiect obtained is either better than 
that obtained in the onlinary way, or sufficiently good to justify the inefeaSed 
coat of production., Cradmlted and shaded effects ^ay also lie employed if 
desired, Imt as each tint must necessarily be of a distinct 8hapf,#€asily possible 
to cut on the block, they fere produced, not by the imperceptible merging qf one 
colour int<f another, as in stipple work on copper rollers, but’fey placing in juxta- 
position a series of suitably shaped jwitches of colony which together give the 
effect of light and shade in a highly suggestive manner. (See fig. 6, a leaf in 
'^ree shades of olive, copied from a diretonne j>attem printed by block.) 

Wlwm otitline^*or modefately fine details are designed to occur along waibh 
solid masses in the same colour, it is advisable to “cut” ^em on«a 
^pcHcate bldpk, firstly^ b^ause if ” on the same block as the masses, a colour 
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sufficiently thick to print the outlined and details properly would only yield 
bare ant uneven. impressions of the masses, jwhich require much thinner cqlour 
and secondly, because, in multicolour patterns, the employment of a separate 
outline block allows the colourist much greater latitude in* arranging aad 
balancing his various colour combinations — a point of no inconsiderable com- 
mercial, not to speak of artistic, value. 

In cylinder printing, outline and uiass are •frequently printed Iror^ a single 
roller, good results being ensured hy varying the scale and depth of engraving 
according to the cinnirastances ; but even here ‘tlnj! colour possibilities of the 
pattern are seriously crippled, and. in most cases ^;Wo rollers *are engraved, 
especially if the masses are large and the outlines cods para tively light. ♦ 

Several other minor conditions govern the apphcdtion of blotk printing, ^ut 
from the foregoing brief consideration of its capalqlities as compared with those 
of cylinder printing it will be seen that, irrespective of all other causes, its specific 
province is marked out, by tiie nature of the materials and processes employed 
in its practice, as that of dealing with patterns in which breadjb of efiect and 
purity of colour' are of more importance than mecbamcal perfection in the 
execution of intricate and di'licate detail, in a word, jiatterns or di'signs mainly 
used for decorative imrposes. 


IlLOCK (U)TTIN(h 

Formerly wood was used exclusively for tlie making of cajico ]irinting 
blocks, but as, from time to time, demands arose for* more debeaU^ patterns, 
metal was gradually iutrodueed, for leasons and iii ways that will be fully 
dealt with and explained m the desciiptiou of each type of block. 

I. Block cutting on Wood — For this purposi' use may be made of any 
fairly bard, close-gramed wood, sueli as luix, holly, lime, sycamore, plane, or 
pear. Ihit as box, holly, and lime are only procurable iii small planks and are 
expensive, a block of sycamore, plane, or jiear wood is gemu’ally pi*eferred 
in practice. 

For large blocks it is customary to eombiiu! tbesi' i^oods with still cheaper 
ones by gluing one thickness of sycamon' or other suitable wood to two thick- 
nesses of deal or [line, taking care to see that the grain of each piece runs in a 
different direction, before the glue sets, the block is placed under pressure, and 
is occasionally further strengthened afterwards by screws whicii pass tlirough 
each of the three or more thicknesses or layers of wliieh it is composed. The 
screws are, of course, jmt iii after the pattern is “cut,’’ otherwise they would 
interfere with that operation. Another and better method is to jipin the several 
thicknesses together by “tongumg and gpioviug ” in conjunction with glue. 
OomjKisite blot!ks made in either qf these two ways, while being quite as 
efficient for printing purposes as those cut out of the solid, pos^^iss in addition 
three great advantages over them, viz.— (1) they are cheaper 2) »ihey are 
lighter in w’eight, and conseipiently easier to use ; and (‘1) they are much less 
to warp m printing. 

■Bhe shapes and sizoS of blocks for hand printing v{vry according to the, 
width of the d^th to be printed, the uses to which it is to be ultimately put, 
nad ^he* planning of the design as regards its verticaFand side “repelits,’’ with 
which, in cretonne^atteriis, the lengths and breadths of the blocks tire usually 
made to corrospoial. lf,^for instance, cretonne cloth 30" wide be employed, 
the side repeats of the pattern must naturally be some divisor of 30" in 
order to allow of some whole number of “’repeats” being fitted into its width 
fWiTfftlj — a precaution it is necessary to take for 'the purpose of* avoiding a 
waste of jfaluable material when two widths of it are required to be join^ 
or sewn together without exhibiting any interruption in the “run'* ^ the 
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The blocks for such a cloth would therefore have a width of 
*5^ 6^^, 10", or 15", which would i)ermit of six, five, four, three, *^r two 

whole “side repeats’' being fitted ‘exactly into the 30 inches *of width. The 
‘Vertical repea^; ” of a pattern is quite independent of the width of its “side 
repeat," and may be any convenient length desired ; but it must be remembered 
that the larger the block, the more difficult is it for the printer to adjust the 
various impressions accurately, i*,nd therefore the more uncertain are the 
results of printing. For this reason block jirinting patterns rarely exceed 
20 inches in ^iertjcal repeat, lls otherwise the block would be too heavy for 
the printer todiandle vsith^any degree of c.omfort, speed, or precision. A usual 
tfize for cretonne pattern^ is ir)"xir)", sometimes 20"xl5" is used; hut 
if the design is qu a larger •cale, say 30" x 15", or 30" x 30", two sets of blocks, 
each carrying half a “repeat," are usually necessary to ensure the best 
results.* • 

As a general ruh‘, blocks are cither S(juare or oblong, but sometimes they 
arc diamond-shajied, and frequently take an irri'gular form, as showij at fig. 5, a. 
In any case, of whatever size and shape, and whether Him}de or composite, 
wood blocks for textile printing must always be bclw-een 2^" and 3^" thw;k, for 
the reason that the thicker tlu^y are, the less liable are they to warp, crack, or 
get twisted out of shape by the prolonged contaid with w'et colour to which 
they are subjected during the printing operation. 

Although block cutting, generally speaking, is only a refinement of the 
primitive art,of carving m “flat relief," its suecc'ssful aecoinjilishment for the 
purposes of* textde printing (especially if tin; design be at all intricate) calls 
for the utmost care and attention on the part of the worker, and demands of 
him a sureness of eye and delicacy of hand that can only lie attained by long 
practice and experietiee of the craft, being one of tin* many distinct trades of 
which calico printing is made up, its full discussion here from a technical point 
of view would occupy too much sjiacc* ; Imt as some knowledge of the various 
practicAl methods of reproducing a design is essmitial to a projier understanding 
of their respective scopes, the following short description of the actual process 
of block cutting will perjiaps help to make clearer wbat has already been said 
respecting the jiarticular possibilities of hand printing from wood blocks. 

A suitable piece of wood of fine, even gram, and free from all defects, such 
as knots, cracks, etc., having been chosen and cut to size, its working surface 
is first of all planed up to a dead level, and then, if necessary, further smoothed 
with fine sandpaper. Upon the perfect flatness of this surface depends entirely 
the evenness of the Resulting print; for no amount of skill in printing can 
remedy the ir^j^gularities caused by low places on the face of the block. The 
next step in the process is the tiansference or “putting on,” as it is termed, 
of the pattern. For this purjiose a (Vreful outline tracing of tly) design, made 
with a mixtu^ of lampblack and linseed oil, on transparent tracing-paper, 
is laid faee ck^nwards upon the smooth, level surface of the block, and trans- 
ferred thereto by rubbing it gently from the back with either the thumb-nail 
or an ivory burnisher. The “putting on” completed, those portions tjie 
design to be preserved in rdief are tinted with some water-resisting colour — 
an ammoniacal solution of cochineal is generally used, and is a^ good as any- 
thing— after which the Hock is given into the hands of the ^cutter,," whose 
work constets in removing the ground between tlio co|pured parts. • He 
commences by thoroughly damping the block (in which condition it must be 
kept until finished by being wrapped in damp clotlfk during the night), and 
then proceeds to cut away th8 uutmted parts of the wood round about the 
Ilrger objects, leaiPing the %nore delicate work until ^lio last. The depth to 
ijbiob the ground is sunk varies considerably. For large objects it maj^e 
way depth f^m to but it decreases in proportion as the obj^ts beooifie 
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Mailer pr are massed closer together, as, for iilstance, in the case of the petals 
of a siAall flower. Usually, too, the sides of the outstanding pail* of the , 
block, instead of being cut vertically .downwards, slope outwards a little, in 
order to retain ^s much of the strength and original solidity pf the block 
is possible. 

The tools used in “wood block cutting’' are practically the same as those 
used in ordinary fine carving. They prelude wious sizes and shapes of chisels, 
gouges, and drills, together with instruments something like surgical scalpels 
or penknife blades, which are employed chiefly for trimming ,vip edges and 
cutting straight lines. When the whole of the ui^coloured poirtions of the 
block have been cut out to the required depth, the pattern stands up in reliet, 
in the same way as letterpress type, only more It only remains noii^to 
Verify the accuracy of the “repeats” by a practical trial and add the “pitch 
pins.” These latter arc small pins of brass driven in, at the corners of the 
block, down to the level of the printing surface, and so adjusted as to position 
that in printing, when those on the right-hand side of the block are placed 
over those on the left-hand side of the previous impression, tlie repeats of the 
patterh correspond exactly. Sometimes, to prevent the block from absorbing 
an unnecessary amount of moisture from the printing colour, tlie cut-out 
portions arc varnished ; but when this is done great care must bo taken not 
to drop any varnish on the printing surface, as any dificrence in texture is apt 
to give rise to unevenness of colour in the resulting work. 

It frequently happens in printing large, solid masses from wood blocks that 
either the edges are clumsy or that the colour is unevenly distributed. The 
first successful attempt to overcome these serious disadvanlagi-s was made by 
forming the outlines of such solid masses from strips of copper or brass hammered 
into the face of the block deeply enough to hold them securely in place, and at 
the same time leave them projecting sufliciently far for the purposes of printing; 
the spaces between the outlines thus formed were then filled m with felt, which, 
being more porous than wood, absorbed more colour, and consequcntly'^ave a 
fuller impression. The clumsiness of the edges was prevented by the narrow 
fillet of metal, which only took up a little colour— just sufficient to print the 
cloth, without spreading beyond its proper limits when the block was struck 
with the mallet of the printer. Later on, tins process was replaced in many 
instances by the simpler and cheaper method of “flocking.” In “flocking,” the 
face of the block is first varnished and then dusted with finely divided woollen 
flocks or “fluff”; after thoroughly drying, the varnish is applied a second time 
by “dabbing,” and the block placed face downwards on pa{)er covered with the 
same “ fluff,” and left there until the varnish is perfectly dry hard. It is 
then removed, the excess of fluff is dusted off, and after the edges of the design 
have been trimmed up with a sharp kpite the block is ready for use. &)th the 
“felting” and “flocking” of blocks are still in general use, Jbiit the former 
appears to be most favoured in England. c, 

The number of blocks required to realise any ordinary design must correspond 
tofthe number of colours employed in that design. As each block, therefore, 
only represents one coloiir, separate tracings must be made pf the portions of the 
design ocoupie^^by each colour, and transferred by the “putter-on” to separate 
blo^ which are then “cut” and treated as already described. Thus for a 
design containing «»red, pink, yellow, two greens, blue, and an ouUine, seven 
separate blocks would be required, and the cloth would require printing seven 
times— once for each colour. It is this which makes bloch-prinfced goods so 
expensive when compared with those printed by inachine from copper rollers— a 
in which all the dblours are printed at a single opera^on, and at a speed 
afdae hundreds of times greater than that of hand block printi^. 

of thd mirious annoftTftnoA nranAntAH Kv flia 
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of Ik multicolour pattern may be obtained by referring to the three rough 
sketcheft^n page 25 (figs. 7, 8, and 9), which represent those portions of the three 
olive blocks used to produce the complete leaf shown in fig. 6. 

Such, in brief; is the outline of “ wood block cutting,” a method emineutljfc 
adapted to yield rich, broad, decorative effects, but, as previously pointed out, 
quite inapplicable to designs embodying fine outline and delicate detail. When 
patterns of this latter class arc intended to bp reproduced by bl(M)k j)rinting, 
recourse is had to the following mcthocf of “coppering.” 

II. “Coppered” Blocks. — In the process of “ciqji^,'ring,” the dpsign, instead 
of being cut out of the solid wood, is “bmltup” on the flat surface «f the block 
in strips and rods or pins of cop])er or brass. Hy th^s means s{X)t8 and lines, 
varying in width from to can he obbiined easily, and of anqjle strength^o 
withstand the shocks of printing. Moreovci’, many delicjite little forms, which 
are either iinji!“acticable or too fine to cut on an ordinary wood block — such us 
ovals, rings, diamonds, stars, rosettes, etc.— arc easily capable of realisation on a 
coppered ” bjock by simply inserting short jiicces of rod or tubing corresponding 

ill section to the shapes desired. For 
making these small objects, brass rod 
or tubing is drawn, in long lengths, 
through a steel draw-plate perfor- 
ated with holes of tlie required shape ; 
short jiK'ees of the necessary length 
are then cut oil’, and wheji a number 
of these are driven •into btie face of 
the block they furnish a series of 
()hj('cts i(h*nticul in shape, size, and 
height. For solid ohjee.ts brass rod 
is used ; for tliose iti on time brass 
tubing. 

In the making of a “coppfered” 
block tlie pattern is transferred or 
“put on ” lu |he usual w'ay, but the 
“ cutter,” instead of removing the 
ground, as for wood blocks, only 
Fm. I0.--Portioii of a “ coppeml ” block. works on the outline, wdiich he cuts 

out witli suitable tools to a depth 
of about a quarter of an inch. The holes for the insertion of the pins, etc., 
for spots, etc., are drilled out at the same time. The jpns and strips (or 
ribbons) of brass are then hammered edgewise into the cut-out lilies until the 
necessary projection is attained about above the level of the block ; the 
face of the block^s then filed or ground (^ti a' fiat stone table until every piece 
of bmss stands at exactly the same height, after whieii any distortion of the 
lines or displacement of the smaller objects caused by the filing^ grinding, or 
hammering is corrected with pliers of convenient shape. Finally, the whole 
working surface of the block is polished with fine emery-paper, and after the 
“pitoh^pins” are adjusted the block is ready for use.* Fig. 10 shows a portion 
of a coppered bli^k. 

“ Coppered '’blocks, besides being capable of rendering much more delicate 
effects* than are po^iblo to obtain from wood blocks, possess three further 
advantages over them, viz.— (1) their working parts being entirely of metal, 
they neither swell nor wa^ out of shape under the action of*wet colour; (2) 
they are more easily repaired, and consequently aVe more serviceable ; and (3) 
the brass strips and pins which the pattern is composed being of* the same 
wid®lhroughout their substance, it is only necessary, when the block becomes 
uneven in surface from constant use, to file it level again, when it* will give 
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precisely the same impression as at first# This lovelling-up cannot be, done on 
wood blocks because, as a rule, the parts in relief increase in width us tliy recede 
from the surface (especially so in tue case of lines and small objects) ; so that if 
it does become needful to level-up a wood block, the whole of its pattern will 
require to be re-cut at the edges to bring each object back to its original 
dimensions. 

On tjj^e other hand, “coppered” block^ yield a, more mechanical and harder 
effect than those of wood, mainly on account of the fact tliat tlu' outline they 
give is of uniform thicknq*s throughout its entire lengtli. In the older process 
of “ wood cutting” the qyahty of line can ])c varied at will (so long as it is kept 
» thick enough), with the ri^sult that it offers to the designer greater opportunities 
of^iving “ cxiUTssion ” to^ij| work, “(^)pered” blocks, too, unless, of course, 
felted as well, are (pute unsuited to the printing of heavy, solid masses of colour, 
and tfierefore they are only used for fine outlines and delicate touches, like the 
veining of leaves and similar light work. 

111. Cast-metal Blocks. — In addition to the two methods of .block making 
already described, a third is freqmaitly employed for small jiatterns (and those 
made up of many similar detached objects), wdicrc it is necessary, on botlf techni- 
cal and economical grounds, to put several “repeats” on the same block. In 
these cases a great reduction in tin' time and cost of making blocks has been 
effected by tins introduction of stcrcotyqimg-— a method whereby as many castings 
of the “ repeat ” of the jiattern as may be leipiired are made from one mould, 
and afterwiy'ds arranged to fit, and screwed securi'ly in plac.e on a jilain block. 

The first att^anpt irt this direction was made by c:istmg type metal in plaster 
of I’aris moulds or matrices taken from patterns cut on onlmary wood blocks; 
but it W'as soon abandoned on account of the e.xpense inclined by having, almost 
invariably, to make a new mould for each casting reipiired. This ni'cessity arose 
from several causes- in the first place, tin* high relief of bloc-ks for calico printing 
made it exceedingly ditlicult to completely fill all the inti'rstices of the pattern 
with fhe plaster ; secondly, it was almost impossible to separate the mould from 
the model without damaging the finer parts, thirdly, during the drying and 
heating of the mould!> they were very liable to crack , and fourthly, when a 
casting was withdrawn from a satisfactory mould, it usually hapjiencd that the 
more delicate portions of the mould broke off and stuck in the corresjionding 
parts of the casting. In addition to all these risks, the time occujiicd in “trim- 
ming” up defective castings, and the cost of plaster ;ind of fuel for drying, were 
also heavy items in the cost of production. Afti'r many unsuccessful trials to 
overcome these various defects in plaster jnoulds, an ingenious means was 
eventually (Jpvised of making a modified wood block itsidf serve as a mould. 
The method of working is as follow^ 

On a perfectly dry and well-seasone^^block of lime or pi'ar \*ood, sawn across 
the grain (soj/hat the latter runs at right angles to the working surface), and 
rather#lar^ in area than the casting reipiired, the outline of the design, or 
rather one repeat of it, is “ built up ” in brass, just as in the “ coppered ” blocks de- 
scribed above. The strips may vary in thickness in different parts of the paf&ern 
according to the kyid of linft required^ but each sepamte strip must be of lyiiform 
thickness, and all must be of exactly the same breadth. design is now 

“ put 0]?[ ” the block and*the strips driven in to the predetermined dep^, leavipg 
at least projecting above the surface of the wood. lt*need hardly fie said 
that every strip of brass must penetrate the woofi to exaqf^ly the same depth. 
The pattern completed in this way is then surrounded' with a brass border screwed 
round the outside of the bloclc, and'slightly higher than the pattern itself. All 
the metal*parts^e then Well cleaned and painted witli zinc chloride, after^hicb 
^ the block is placed face dowards in an iron tray containing a flat cake of p^;pvi- 
ously melted and cooled solder, corresponding in thickness to the amount of the 
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projdctio^ of the brass pattern on the iblook. Heat is now appBed under ?tfee 
iron traji and the solder, in melting and alloying itself with the mOHmding 
portions of the brass, transmits at the same ftme sufficient heat to the m9«rted 
portions to carbonise the wo(xl immediately in contact with them* On coblin^ 
and taking out the border screws, the brass is found to be firmly embedded*dn 
the Solder, and the two together can be readily detached from thcr block by a 
gentle tap on the back with a hammer, thus Jeaving a mould of 4 h^ original 
pattern burnt in the wood. The mould is now well dusted with chalk or black- 
lead, and, after blowing away the excess of powcfer, ,18 provided either with a 
cardboard or brass border about 1 " high, which convert^ it into a shallow tray, 
with the pattern on the bottom burnt out in intaglio. rThe casting is effected by 
pouring in molten type-metal up to the level of tl^c %op of the .border, taki^ig 
care at the same time to tap the mould smartly once or twice before the metal 
commences to^ct, for the purpose of causing it to flow into and completely fill 
every part of the pattern. When cool, the casting is taken from the mould, and 
its edges, and. such other parts as require it, sharpened up by filipg or scraping. 
A sufficient numbor of “ repeats’’ of a pattern made in this way are adjusted on 
a plain block of wood so that they join or tit to ea(;h other exactly, and are then 
permanently secured to it by means of screws or nails. Finally, the block is laid 
face downwards on a stone or iron slab and ground with emery or sand until all 
the castings are of ex;ietly the same level. 

When it is intended to print solid masses from this kind of block their out- 
lines only are cast, the s]>aces between them being filled in wi/.h felt. If 
ca.st solid they would lake colour very badly, and give? a elim'lsy add uneven 
impression. 

A simpler, cheaper, and more expeditious method of making wooden moulds 
was invented by Burch of Accrington, w ho.se patent typing machine burns out 
the pattern directly, and thus dispenses with the necessity of inserting strips of 
bi*as 8 , etc. The machine consists essentially of small steel punches, of various 
shapes and gauges, heated to the roquisitt' temperature by the flame of a simtll gas 
blowpipe or a bunsen burner, and capable of being raised or lowered to any 
desired extent by means of a lover actuated by the foot of the worker. The 
whole is mounted in a framework similar to that of the ordinary drilling machirtc 
used by engineers - a machine which it resembles very closely, the only radical 
^ difference being that the punches do not revolve. To make the matrix or mould, 

' the block, with the pattern previously drawn upon its surface, is first placed under 
the heated punch ; this is then lowered and burns its way through the wood to 
the proper depth, the lines of the pattern being followed by ifiteadily moving the 
block about by hand whilst in contact with the punch. When one^ part of the 
design is completed the punch is raised, aqd another part of the bloqk then 
brought under it^ ready to undergo the sabic o^ierations, which are repeated until 
the whole mould is finished. ^ 

In a later development on these lines the heated steel punches ar^i^epUtced by 
revolving drills ; in all other respects the procedure of mould-making is the same. 

THE OPERATIONS OF PRINTING BY HAND. 

^ In addition to engraved blocks, two other pieces of apparatus are required 
for th^ printing of q^lico by hand, viz. the sieve which suppfiea oolohr to the 
block, and the printing table upon which the cloth to be printed is extended. 

Th* mve (fig. 11 ) is com>> 8 cd of three separate parts : ( 1 ) the sieve proper 
(®), consisting of a wooden drum, covered at Cne end with a head of fine woollen 
A>t^tretohed over it tightly and secured by nails f ( 2 ) a sbpilar but ^ther* 
{b), covered with waxed cloth or thin mackintosh"; apd ( 5 ) a tub, 
(e% almoit ^led with old colour or flour paste^--*«oommoi^ kxiopp iha 
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” — and of sufficient size ^ allow of the second drum (h\ floating 
. freely on the surface of its contents without much lateral play. The .object of 
th©,^*8Win[itning-tub” is to provide the elastic support iiecesfviu'y to enable tlie 
^lour-ohargejJ woollen sieve (»), when placed upon it, to giwc up its colour 
evenly and regularly to the block. A s^mrate woolkui sieve is required for 
each colour,* but the same “swimming-tub” maybe used over and over again 
for as manjisieves as will fit it. .Tlie sieves are not necessarily round, but may 
be either square or oblong if more convenient for working. 

The printing table (fig. 13) is made of perfectly flat slabs of stone or iron (a) 

2'^ to 4" thick, covered with a printer’s tightly stretched woollen blanket (/>), and 
» supported on a strong an^ rigid framcworT< of wood. Its dimensions vary con- 
siderably according to tl«) cloth to he printed, but a usual size is 8 ft. long, 

3 It. broad, and 3 ft. high. * 

AT one end the framework is provided with brackets (r) fdt carrying the » 
rollers {cl, d), on which are wound respectively the “sids” of the cloth for 
printing and of the “back grey”- a piece of unbleached calico used, for protecting 
the blanket from the colour which penetrates through the *vhitc cloth during 



the printing. At the other end of tin* framework anoihei’ bracket HU[)[)orts the 
roller (turned by hand) used for drawing forward tiu: “back grey.” 

Beyond and above the printing table a senes of lianging rollers arc sus- 
pended from the roof of an upper storey for drying ])nrposeK. Formerly the 
printed pieces we^^ simply allowed to fiang in loops from these rollers until 
sufficiently ^Iry to be taken dowm, but at the present tune many tables arc fur- 
nished with steam-heated drying cheats situated iietwi'Cii a double series 

of rolfors (e, e, e), over wliieb the (^otlT is drawn by hand. Aii^ distortion of the 
partly printed pattern, duo to the stretching of the cloth under excessive tension, 
is avoidei^y gearing several of the upper rollers with the “draw” rollers (y), 
and driving by means of a strap conne(;ting the latter with the hand wheel {h) 
below. • • 

The actual prijiting is performed as follows: -The woollen sieve, previously 
jiaturated with the suitably thickened colouring matter, is placed on the waxed 
cloth ffead of the drum {h) of the “swimming-tub,” and is* then again coated 
with colour, spread over it evenly with a flat brush Jiy a boy caWed 'the 
^‘tearer.” The printer now charges the fape of the block evenly with colour by 
pressing it twiae, in different directions each time, On the sieve, and then applies 
ft to the cloth stretched on Che table, ensuring a full impression of the pattern 
* by gtriking the hack of the block with a heavy wodden mallet. It is imj^rtont 
^ tliat the first lAw of impressions across thp width of the cloth should be t^lactly 
fungles to tihe selvedges, otherwise the pattern, if properly fitted St the 



30 l^XTILE PRIirrmO. 

repeats, would gradually run off the edges of the cloth at one side, and tend to 



apprSKch Uie centre at the other; in short, it would be crook*ed, and would 
require extra^mpressions to fill the cloth. The printer therefore niles guiding 


Fig. 12. — Printing-table and accessories. 
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lines on the cloth for the first and sometimes also for the second row of repeats, 
and thus avoids any mistakes he mmht make if he trusted to his eye alone. The 
first impression printed, the “ tcarer ” rQ-charges the sieve with colour, and the 
printer proceeds with the second and succeeding impressions dn precisely the 
same manner, talking care to make each “join up'’ or “repeat” properly by 
placing the “pitch pins” at the top and on one side of the block, exactly over 
those already printed, by the bgttom and the opposite side at the previous 
impressions. When the two or three yards of cloth lying on the printing table 
have been prkited, they a^jp dmwn over the hanging or drying rollers, and at the 
same time an^equal length of fresh cloth is unwound from the roller at tlu' end of 
*the table and drawn for*vard over it, rea'dy to undergo the same ofierations, 
wljpch are rejie^ted again #nfj again until the wliole of the cloth on the “set” or 
roller is f'ully printed. 

In*nmltieolour patterns containing siqierpositions — that is, the^falhng of two 
colours together to form a third —or where each colour in some part fits up 
closely to all tin' rest, it is usual, in order to prevent them spreading into each 
other whilst wet, first to ])rint the cloth throughout with owe block ; then to 
dry it, re-wmd it on the “s(‘t,” and print it with the second, block fitting or 
“registering” the second colour accurately m |)hiee by means of the “pitch- 
pins,” with which eMU’v separate block of a pattern is furnished, and without 
which it would be almost impossible to obtain correct “registration.” The third 
colour is applied in the same way, the process being repeati'd as many times as 
there are colours in tin* jiattern. Where, howi'ver, the various colours are 
distinctly ^ejiarated frwn each other, as, for instance, m pattmais made up of 
djfi(‘rently coloured s})ots or other detached patches of colour, they may, if 
desired, be printed immediately one after the other without lemovmg the cloth 
from the talth'. 

For the pur]K)se of facilitating the correct “registration” of the “repeats” 
of a pattern, the cloth used in block {irmting is almost invariably stiflened a 
little #0 prevent it from wrinkling during the progress of the work. As a rule, 
a single run through a three bow 1 calender is sutlicient for this jmrpose, but 
very soft, lightly-wove^ goods often reijuire to be further “assisted” by u run 
through a thin solution of gum or starch paste, followed, after drying, by 
“ calendering.” 

The majority of patterns, as already pointed out, re(juire ns many blocks for 
their reproduction as they (jontain colouis, but in ciutnin classes of dc'sign, where 
the colour-masses are entirely separati' or stand ch'ar of each other, it is jiossible, 
by modifying the ci^nstruction of the suwes and tlie method of su])[)lynig them 
with colon r,J;o ])rint several colours at once from one block, thereby etlecting a 
considerable saving in time, labour, and the cost of block cutting. 

“ foby ” Printing. — Whenever, *for*example, the several cojour-masses of a 
design are entirely detached from each dtlii'r, and he, moreover, at some little 
distance ajKirt, they may be all “cut” on one block and printed at one operation 
from a divided or “tobying” sieve of the following ingenious construction : — 
Over a wooden block, hollowed out into shallow compartments (u, a, a, fig. l.% pi^an), 
varying in size, sh^x;, and number according to the requirements of the design, 
a fine woollen sieve cloth (uf, fig. 13, section) is stretched and^cement-ed with a 
mixturtf of pitch and rerfln to the tops of the dividing w\alls of tiie compt^rtments ; 
a thick string e, e, e, e, well soaked in the same piteh-rj^in mixture, Is then 
cemented over the cloth, along the outlines of the compartments, and by forming 
little ridges on# the surface of the sieve, prevents* the different colours from 
intermingling at their edges * • 

* The cfjmparttncnts are supplied with colour •from below through the 
^connecting-tubes /,/,/,/, which communicate with the colour boxes 6, ^ 

arranged «t the sides of the sieve. With a sieve constructed as sho^ii in fig. 13, 
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it i« eighty distinct colours ^ould be printed from one blocls;, bni* fo** 

the saW.of simplicity, only four colour boxes are shown. These colour boxes are 
filled to a height a little above that of thfe sieve itself, so as to exert a gjantle 
pressure on its under side and help the colours to force tlieir way Jio the surfacfv. 
A constant level is maintained in practice by the simple expedient of filling the 
bottles Cy Cy Cy c with colour, inverting them in the boxes, and finally adjusting 
them so that their mouths rest upon the surface of the colour at exactly the 
right height above the sieves. Their Inode of action is obvious. 

Printing from a “ toby ” sieve is performed as usual, except that? in order to 
ensure the correct colouring of every impression, the block must always be applied 
to the sieve in the same way ; not di{>|>ed in two different directions, as required, 
for ordinary block printing. To enable the printeivto do tliis^ with certaipty 
every time, and thus furnish every part of the pattern with its proper colour, the 
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block is provided with projecting gauges, which fit into corresponding notches on 
the sides of the sieve, and will fit nowhere else. 

The consist^cy of the colour used ih “tobying” exercises considerable 
influence on the result. If it is too thick it will not jmss tlirough the sieve; if 
too tbin, it “floods ” the sieve and gives a clumsy impression. Natural gums of 
the gum Senegal class are usually preferred for thickening purposes, on account 
of /act that in even comparatively thin solutions they still retain sufficient 
“ body ” to print well. • ^ 

“ Jtainbowixifi; ” (Fr. fondu ). — Another method of obtaining multicoloured 
effeote from one mock is known as “ rainbowing,” and is adopted when thh ooloura 
ale intemied to melt gradually into one another. H differs only from ordinary 
blook> printing in tHe means employed for furnishing the sieve with colour. 
This is done by a special vdour lifter that deposits the various colours in little 
. pools across the width of the sieve, over which th^ are then spread lengthwise 
m the form of overlapping Stripes with a “spreader ”-<:a wooden roller or a half- 
roiM piece of wood. The colour lifter oonsists of a board of irood of the same 
a^as the ^lour box, provided on one side with a handle and on the«other 
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a aerie* of adjustable pegs or bruahes, so^arranged that when they are. clipped 
mto a ditided colour box each peg f^lls into a certain compartments and takes up 
its own particular colour. The sieve and “swimming-tub” are of the usual 
owafitruotion, b*it rectangular in shape ; for convenience of working the latter is 
fitted at one end with a shelf, upon which the divided colour box is placed so as 
to be in close proximity to the sieve. As in “ tohying,” the block works against 
gauges to^ensure that it is always dipped in the same place on the sieve. 
Fig. 14 will give some idea of the apparatus for “ rainbowiiig ” as it appears in 
plan and perspective. • 

If it be r^piirod to pjoducc, say, a si(]o-repoating spectrum or “rainbow” 
•Ifect in six colours, the diWsions of the colour box may l)e filled as follows ; — 
In J4o. 1 is put red , in (f) yr.inge , in (3) yellow ; in (1) green ; in (b) blue ; 
and in violet. The lifter, willi its pegs placed in the boles inc^cated by the 



Fro, 14 -Rahiliowitig or “ fon<Ju ” a])paratus. 
a, a', the sieve ; b, h', tlio divided colour box , c, e', the sjtrouder, coveied witli cloth ; 
d, d', the colour lifter ; c, the bwininiiiig-tuh. 


black dots in d, fig. 14, is then dipped two or three times in tlio colour box, 
and transferred quickly, after each dip, to the sieve, when the adhering colour 
drains off the pegs and is deposited on the sieve in the positions, shown by the 
black spots at a, fig. 14. When a sufficient nunilier of pools of the various 
Colours have iwen transferred in this way, they are joined up into stripes with 
intermingling edges, and distributed over the entire length of the sieve, by 
moving the “spreader” backwanls and forwards from end to end of a. • I'lje 
printing is done as usual, excq>t that if the block is applied more than on^e to 
the sieve it must, of course, always fall on the same stripes, othgi^vise the effect 
would be Spoiled. * ^ 

By altering the position and number of the pegs in the ^fter and changing 
the colours in the box, it is obvious that many rich and beautiful shaded effects 
ttua be obtained readily by rainbowing ; such, for instance, as printing each block 
of a multicolour pattern in gradated tints of its own particular colour, on either 
aHat Or shaded ground ; or producing from a plain blocf various stripes, di fie ring 
^4riiade and distance apart a(jcording to the disposition of the colours "op 
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Notwithstanding that rainbowing ” is capable of yielding striking effects, it 
is very rarely need at the present time, much more regular results being obtained 
by machine, and at a tithe of the cost. . “ f oby ” printing, on the other hand, is 
still employed for filling in the brightly coloured parts of cejrtain styles 
handkerchiefs, the grounds of which have been dyed ; but it, too, has lost most of 
its former importance, and is now only used in conjunction with roller printing 
for a very small proportion of some of the coty’ser export work. • 

Many other additions to, and modifications of, the apparatus described in 
connection with the above methods of block printing have been suggested from 
time to time, and even made use of * but as they are (piite obsolete and have no 
bearing on modern practice, they call for no special mention in a work of 
this sort. 

(2) BLOCK PIUNTINC BY MACHINE. 

It will be evident from the foregoing descriptions that the labour of hand 
printing fro;n small blocks must be enorinons, and that no high rate of output 
is possible. This latter disadvantage was recognised in the early days of calico 
printing, when, to HUj)])ly the demand for a p()])ular pattern, it frequently 
became necessary to cut three or four sets of blocks for it, and print them 
simultaneously by us many printers. 'J’he great expense thus incurred 
naturally set the problem of printing from largo blocks by machinery, and 
finally led to the invention of the “surface” printing machine, and later the 
“ perrotine.” 

The pioneers in this direction displayed a vast amoiwit of irgonuity in trying 
to adapt the principle of the typographii; machine to the conditions of calico 
printing; but of all the numerous attempts made on these lines only two 
achieved any degree of success, viz. the machines of Watt in England and of 
Depouilly in France. 

As both machines are now of historical interest only, no further mention of 
them need bo made beyond saying that they were only capable of printing one 
colour at a time, that they were only suited to coarse work, and that they fore- 
shadowed most of the principles afterwards so ingeniously ap])lied in the 
“perrotine” — a three-colour block printing machine, invented in 1834 by Perrot 
of Rouen, who, ten years later, further improved it to print four colours. 

(a) Perrotine Printing.— Besides printing three or four colours at once, the 
“ perrotine ” also performs mechanically all the other operations connected with 
the actual process of printing, viz. the charging of the sieves with colour ; the 
transferring of the colour from the sieves to the blocks ; the stamping of the 
blocks on the cloth ; and the moving forward of the cloth, after each impression, 
a distance equal to the width of the block, so that a fresh portion 'of the cloth is 
brought into sych a position that when the next impression is made itft repeats 
join up exactly with those of the previous one. 

As compared with hand printing, the “ perrotine ” possesses tKei^dvj^tages of 
(1) printing the whole width of the cloth at one operation; (2) of giving an 
©Ipr^pously increased rate of production— 250 per cent, according to Persoz; 
(3) of yielding a superior quality of work as regards the accuracy of the fitting 
of tHe repeat^and the registration of the different colours ; and (4) of making 
it possible to print comparatively fine line patterns— uich as open-line^ checks — 
‘with a certain degree of precision. On the other hand, the employrsent of the 
“ perrotine ” is resCricted to patterns not exceeding 5|” in vertical repeat, and not 
containing more than three colours, or at most four, though^, it is questionable 
whether the four-colour machine was ever used to any extent Such effects, too, 
as are obtained from the^‘toby ” sieve are quite beyond the capabilities of the 
p^i-totine; but “rainbows” or fondtu may be produced in several additional 
Colours by suitably dividing the colour boxes which supply the sieve;^. 
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In designing for the perrotine, superposition of colour is also beat avoided as 
much as possible, because in block printing, where the colour lies more or less 
on the surface of the cloth, if two wet colours fall together on the same spot 
t^ey invariably spread out beyond their proper limits and restdt in a clumsy 
impression. 

The blocks used in the perrotine machine are made in one or other of the 
ways already •described, and are usyially ‘Ur long by <!' to broad, according 
to the pattern and size of the machine. The inaehine itself is exceedingly 
complex in it8*constructiop,and working, but the following dcHcription and the 
diagrammatic* sketch will give some idea of its mode of action. It consists 
essentially of five separate parts, viz.- (I) the printing tables, which are 
stal^onary , (2) .the sieves* ^3) the mechanical “tearers,” comprising a brush 
and colour boxes; (^) the block carriers, which are actuatei^ by delicate 
machinery in sucli a way as to impart to them a motion v(‘ry similar to that 
produced by the hnnmn hand when it presses the block on the cloth during the 
printing ; and (5) an ingenious arrangement for drawing the cloth forward after 
each impression. • 

The tables a, n, a are of cast iron, 3()" long and 0|" broad, and are arranged, 
as in fig. 15, at right angles to each other, forming, in a sensi*, the three sides of 
an incomplete four-sided prism. At each corner of the sipiai’c thus formed is 
situated a guide-rolh'r, covered with ])ins to pri'vcnt the cloth from slipping, and 
around these four rollers K, H, It, R and the three tables the cloth to bo 
printed, togi^thm' with a blanket and a “ back grey,’’ circulates in a regular, 
though int(«'mitt€ut, way. The sieves e, e consist of a framework, over which 
is stretched a jiieco of stout woollen cloth free from nap, and ('ach sii.'vo is pro- 
vided with a to-and-fro motion, which allows it to move away from between the 
block and the table as soon as the former has received its charge of colour. 
The colour boxes e, r, c an; furnished with rollers - oik' jiartly immcirscd in the 
colour and the other above it, hut in contact with it, and regulated so as to 
work against the sieve when it moves away from the block The brushes d, d, d 
are for the purpose of distributing the colour over the sieve in a smooth, even 
coating ; tliey may be ejther stationary or given a slight reciprocating motion 
for the better equalisation of the colour charge. The block carriers />, lO, h are 
of cost iron, mounted in slides or guides whic.h ensure their perfect parallelism of 
motion~a necessary condition if perfect fit and evenness of impression are to be 
obtained. 

The working of the “perrotine'' is somewhat as follows : — 

The first block anjJ its sieve being in the position shown in fig. Ifi, the first 
effect of settii^ the machine in motion is to cause the sieve to move upwards 
against the oomur-furnishing roller in the box c, and tlie brush d until it reaches 
the posiflon shown in fig. 15. At this }/oirit the block is pushed forward and 
gently pressed against the colour-charged sieve, thereliy receiving its own 
charge qpiolir ; this is repeated, and then the sieve moves back again to 
its original position (fig. 16). Wliilst the latter movement is in progress the 
cloth from the roll K, the “back grey” (1, and the blanket H all advance 
to the table, and immediately the sieve is quite clear of tliern the J>lock 
advances and stamps the first impression on the cloth. The hlg<jk now recedes, 
the sieve* rises once ag^n to the position in fig. 15, and th(‘ same cycle of 
operations is repeated on a fresh portion of the cloth, ^ which lias moved 
forward towards the second table after the first impres^on. The second 
impression of block being completed, the second block and its acces- 

sories are put into motion, with the fesult that as the third impression of the 
ftrst bk>ck is made, its fipt impression comes on fo the second table imd 
receives the second colour of the design from the corresponding block, 
ftactly the |§ame way the cloth passes under, and is printed by, the tSird block, 
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be ijientioned that each block may be worked independently of 
the others^ and consequehltly, by 8t9pping two blocks and the cloth, the third 
can be made to print twice on the same part of the cloth if it te thought that 
tke first impression was too weak. 

Continental calico printers w^ere not slow to recognise the advantages offered 
by the “perrotine,” and, in spite of its obvious limitations, it rapidly superseded 
to a cons^ertiblo extent the hand printiijg of flirec colour “ block ” jMitterns. 
For some reason or other it never found mucli favour with English pruitei-s — 
possibly becaiKC they inay^liave thought that the days of block printing wore 
numbered an(t, in consocpi^iice, have dc\oted all their energies to the develop- 
ment of the roller machinc‘. In Franco and Italy, however, it is still it%use, 
and at the present time nffa^y fine prints are produced either wholly or in part 
by its agency. ^ 

(6) Surface Printing — Another and totally different system of bloiik printing 
by machine - earlier in date than tlic “perrotme,” but less important for 
textiles — is known in England as “surface printing” or “peg [irintiiig.” 

It IS of French origin, and was invented by Kbingiu in 1 800 1( thirty- four yoare 
before the “ perrotine ”) for the purpose of imitating, as nearly as possible, English 
work printed on the cylinder maclimo from engraved co])per rollers a process 
unknown in Franco at that date Kbinger was so far suci’essful in his aim as 
to hit upon the correct principle of continuous jirinting, viz. by jiassing the 
cloth between a cylinder covered with a woollen blanket, which acted as the 
printing tabk), and an engraved roller funubhed with colour from a ])lam one 
working in5i col(/lir box below ; l)ut in other respects his machine was of the most 
primitive description, and utterly faihal to achieve the objeiit of its invention. 
It was tried at both the Jouy and lleauvais printworks, but was eventually 
abandoned for the following reasons — (1) tlic rollers Inang entirely of wood, 
rapidly got warped by the action of the wet colour and bci^ame ([into useless, 
thus entailing considerabli* expimse. in block cutting; (2) the system of supply- 
ing thc^block with colour was dcfectivi*, and resulted in uneven w^ork , and (H) 
tlie impression made was inferior to that olitained from an ordinary flat block. 

Some years later \Juich, of Feel’s Works, at (diurcli, Lancashire, made 
experiments in surface or continuous relief jinnting , and after studying the 
causes of Ebinger’s failure, finally succeeded in establishing the conditions 
essential to its practical application. The first defi'ct of E))inger's machine — 
warping — ho overcame by applying to his [latterii rollers the mcthoil of 
“coppering and felting” already described. The wooden fouiidations of the 
pattern nillers were further protceWd from dampness by a thick coating of 
waterproof v^niish ; the second he partly remedied by furnisliing the [lattern 
roller (a cylindrical block in reality) with colour from a short endless blanket, 
over winch the colour was evenly (iistt^iluitcd by two plain rfdlers -one, the 
furnisher, working partly immersed in the colour, and tiio other, the “ distributor ” 
or “spriade#}^ simply pressing against the blanket. Further, by multiplying the 
number of rollers round the central liowl, lie contrived to [irint several colours 
at once. • v 

These and other pf BiirclFs improvements made it possible not only to jirint 
‘‘surface” rollers, with more or less success by themselves, but |^]#o to associate 
them wi^ engraved copper rollers in the same machine, and thus prjnt both 
styles at Mie same time— a combination of relief and intagjio printing largely 
practised at that period by Peel, of Church Works, and occasj^onally even to day 
for special pattenw. 

With the exception of a few minefi- improvements — such as the introduction 
# stereotyped relief rollers And little matters relating fo the adjustment of the 
jatibtts parte of the machine — Burch's principle is still in use for surf^ 



38 
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The^ following three diagrammatic sketches will sufficiently illustrate the 
principle of the different arrangements us^ by Ebinger, Burch, and Gadd & 
Hill respectively* 

In fig. 17 (Ebinger’s), A is the pressure cylinder wrapped with a wooll«i 
blanket E ; B is the pattern roller or cylindrical block ; C the colour furnisher 
wrapped with cloth ; D the colour-box ; and Z the cloth. All the parts are 
adjustable to each otlier. In fig. 1§ (BurcU’s), A, B, C, and D»rejpr to the 
corresponding parts in fig. 17 ; E and GG are carrying rollers for the colour- 
furnishing blanket 1; F is the sjireading-roller ‘or distributor ; «X an endless 
blanket passing continuously rouiKl A; Y the “back grey” to® preserve the 
blanket from colour ; and Z the cloth to be printed.^ The rollers E, GG, and 
F are all adjustable by screws; E for regulating tl)e *ipiantity of colour supplied 




Fic. 17. Fjo. 18. , 

Types of surface or “ peg” printing macliines. 

to I ; GG for v^ying the area of contact and the pressure between JV and I ; 
and F for taking up the position best suited to its purpose when the other 
rollers are altered. Fig. 19 re}>resents, in a somewhat oxaggemted «manner, 
the disposition of the rollers round the cylinder of an eight-colour surface 
prj^nting machine made by Gadd A Hill of Salford. Only two rollers are shown 
fully fitted with their colour boxes, etc. ; but the other six are arranged in 
practically the jS^me way, with, of course, slight variations in detail, according 
to the different positions they occupy round the cylinder. Fig. 19 is, to all 
intents and purpose^ identical with fig. 18, except that it displays more rollers, 
and that the “ spreading-” or distributing-roller F in the latter is replaced in 
the former by a blade of metal (or of wood) called a “doctor,” which rests 
very lightly upon the travelling colour blanket, and equalises the colour it 
brings forward from the ^'furnisher” by a slight lateral to-and-fro moveipent; 
tb^eflfect of which is to spread the colour across the width of the blanket as 
it estiapes \inder the “doctor.” By means this combination of traveUing 
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blanket and traversing “doctor” it is very easy to produce rainbow, owiftr/, or 
fondu effects, similar to those obtained by the “ rainbow ” method of hand 
block, printing. For this purpose it is .only necessary to divide the colour box 
i|^to as many QDmjmrtments as there are colours desired, till each one with its 
particular colour, and proceed as for ordinary printing ; the movement of the 
“doctor” has sufficient amplitude'to bhuid the edges of the several stripes of 
colour together into one continuc^^is series of vari-tinted bands across the full 
width of the colour-furnishing blanket, so that no part of the printing roller 
is deprived of^olour. ^ 

Notwithstmnding the maii}’^ improvmnents etteeted in the “surface” printing 
^machine, it has never come into general use for textiles, nor has it ovan re- 
placed, to any appreciable Extent, otluir methods of block printing. 


Z 



FiiJ. 19* - Another type of surface oi “ jh-;;” piinting niaclnne. 

• 

Th# advantages it has, in being ’cap ible of pnutuig multicolour patterns at 
one operation in a continuous mauer, with perfect repetition or the design, and 
at the §ara^^ifhe allowing of a high rate of production, are more than counter- 
balanced by the technical difficulties it gives rise to in practice. These may 
be summed up as follows 

Firstly, being a complex machine, it requires much more than ordiifary 
supervision on the'part of the printer, and consequently the ^risks of 'faulty 
work aK) increased. Sicondly, unlike ordinary block or plftn’otine printing, 
the surface roller can only receive one apjilication of colour at each revolution, 
and therefore is more liable than they are to both tak?5 it up and transmit 
it unevenly ; moreover, the constantly varying tension of *the endless colour- 
carrying blankets exerts considerabka influence on the regularity of the resulting 
^rint ; and when it is con>j|derod tlxdt the adjustmeifb of each blanket requires 
the alteration of either tlie “doctor” or one or more of five rollers, it ia 
•"evideiit tl^t the printer has his J^nds full. Thirdly, it is imposeikle to obtain 
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from surface’^ follere a perfect impression of the pattern. This last is an 
inherenl defect in the process, and is due to the fact that when colour is a|mlied 
from a rounded* swrf ace to one not perfectty absorbent, it gets squeezed .back- 
wards into a little heap, which in “ surface ” printing spreads <,out somewhat 
beyond the lower boundaries of the engraved objects, and gives them the ap- 
pearance of having been smeared. This is not always very noticeable, but it 
is always liable to occur, and it constitutors one of the greatest practical 
objections to the employment of “surface” printing for textiles. 

At the present tune “surface” printing maclirnes^eldom find (application in 
the calico-printing industry except on rare occasions when spetial effects of 
solid, outstanding masses of opacpie 'colour, otherwise unattainable, are desired* 
On the other hand, they occupy an important place <n the printing of oilcloth, 
linoleum, yarns, and wall-papers, and are also used lo some extent in the printing 
of certain classes of woollen goods. In each of these cases comparatively 'coarse, 
heavy patterns, large in scale, are for the most part used ; and as crispness of 
definition is .not essential to their success, the chief defect of surface printing 
is, within certain limits, of no account. 

Up to fifty years ago an enormous number of inventions and improvement 
had been made in block printing, with the object of stemming the steadily 
increasing popularity of Ikdls cylinder printing machine. Various scheunes of 
multicolour printing were tried, in which use was made of travelling sieves, 
of ingeniously constructed mechanical blocks, capable of being ^ enlarged or 
diminished in area, or of bringing forward in turn each of the scqnrate parts 
of the design, and of numerous other moditicntions of the apjiliances and 
processes of liand printing. None, however, cxce[)t the perrotine, the surface 
printing machine, and ordinary hand block printing have survived, except in 
rare instances, for the cliea])est (dass of felt and carpet printing. All attempts 
to keep pace with the rapid development of cylinder printing from engraved 
rollers were in vain, and gradually block jirinting declined in irnjiortanct^, until 
by about 1870 it had fallen into almost complete disuse. lUit hand block 
printing was never entirely superseded by any form pf machine for certain 
classes of work, and during the last quarti'r of a century the increased interest 
taken in all handicrafts, due primarily to the magnificent work of William 
Morris and his collahorators, has resulted in its revival, and in that of the 
patterns for which it is jiecuharly adapted. At the present time many of our 
foremost artist-designers are laigagod iii designing jiattcnis for block printing, 
and it is now no uncommon thing for the best and mqst celebrated house- 
furnishing establishments to devote a whole window to the display of fine 
specimens of Idock printed cretonnes, chintzes, bedspreads, table-covers, curtains, 
and other artiel^ of a decorative nature.*' ' * 

(3) STENCILLING. 

Al^iough stencilling on textiles is an old process— it was employed tentatively 
in the early days of calico printing in Europe — yet #mtil a few years ago it was 
scarcely known jn this connection, and was almost unrecognised as suitable for 
anything but the*marking of bales, cart-sheets, and otlier work of a like rough 
nkturc. It is only within the last fifteen or twenty years that its jiassibilities 
as a mode of decomtimj textile fabrics have been fully revealed by the publica- 
tion of works on Japanese art, and by the exhibition of specimens of Japanese 
work. Even yet it has not received from caKoo printers that amount of attention 
to which its merits would loem to entitle it ; but this^perhaps, is not •surprising,* 
OWMmrig that for a long time by far the greater number of available examples 
of were the work of the ordinal^ “house decorator and ^ plumber, 
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in' wlMW hands its finest qualities were lost, and who, instead of turning its 
ii^itaUoDfi to account, emphasized ^hom to the point of ugliness. It is not 
W be, wondered at, therefore, that sUuicilling came to be generally regarded 
a% a mere makeshift for the cheap ornamentation of wall spaces and dado 
boilers, and that consequently it was, until recently, neglected by textile printers, 
whilst other methods of printing advanced. During the last few years, however, 
many of (jur tet designers have Recognised its capabilities, and have demon* 
strated by" heir excellent work that, properly enqiloyed, it aflords a cliea]), reiuly, 
and efficient rii^ans for the ^eeorative treatment of almost e\ery kind of textile 
material— cotkm, linen, wool, jute, silk, and velvet. Jn Kiiglaiid stencilling on 
these various fabrics is usially confined to hangings, curtains, hedNpn'ads, table 
and cushion covers, and caiA^as for wall-cov(u*iiigs aiai friezes, etc. etc. ; hut (hat 
it is not restricted to the execution ol these comparatively large ^‘ide jiatUirus 
is show’ll by the delicate designs stencilled by tlie Japaiu'se on fine silk and 
cotton muslins, suitable for dress goods. 

As compared wdth block printing, stencilling otters much greater, latitude to 
the designer in the jilanning of his ornament. The jiattern may ho intricate or 
simple ; delicate or broad ; in fine line or mass, or both coinhiiicd ; and in either 
flat or gradated and broken tints. The facility with v\hich line lino and mass 
can be produced from one stencil jilate, and tiie t^ase with whudi two or more 
dififerent colours can he blended in one object, constitute tlio chief techiii(;al 
advantages of steneilling over block ju'inting. Against these must he put the 
impossibility of cutting a perfect circle or any other c(im])lete outline on a stencil 
plate. A spot merely rc(piires a hole to he puiiclicd nglit through the plate, 
but if a complete circle wen' cut the insid(' won hi drop out at once, leaving a 
spot ; similarly w’ith all other uninterrupt('d outlines. To prevent this, the 
outlines of a pattern must lu' broken at convenient {loints, by being only [lartially 
cut, the uncut or “reserved” portions —known as serving to siijijiort the 
inside parts by connecting them with the n'st of the reserved portions, or the 
body of* the plate — see tig. 20, 6’, where' the circ.umfereiiees of the eircles arc 
interrupted at every point of intersection. 

Stencil plates are mprcly sheets of paper or thin metal, with pcTforatioiis 
arranged to form a pattern. They are laid on the work, and colour is brushed 
through their cut-out parts on to whatever material shows heiKiath them, thus 
producing a coloured pattern corresponding to the shape of the perforations. 
Ties are not only used for outlines, hut must he freely introduced, for stn'iigth, 
wherever long lines, extended spaces, or intricate patterns arc cut, otherwise the 
plate will l>e too fragij^, and apt to he unevenly on the work, and tiierehy give 
rise to faulty execution. Although an unbroken outline cannot he ^leitciiled^ it 
may be reserved or left uncut in cases where both ground and pattern are cut 
out on ofto stencil, or where two or more^ilates are emjiloyed for^the realisation 
of a multicoloured design — in which cases It (the outline) appears in the original 
colour oifcthc^mSterial to be ornamented. Tliis method of working is illustrated 
rouglUy in fig. 20, //, where a continuous white outline is obtained by cutting 
two separate stencil plates, one for the black parts and the other for 
shaded parts. • 

In some of their tiest textile work the Japanesi* cut their pani^ stencils with 
such exc^ding delicacy rtiat the ties left are not, by themsidva's, sutDciently 
strong to hold the plab^ together. They therefore cut two jdcntical stencils rJi 
the same time from a doubled sheet of paper, and afterwards glue them together 
with a layer of raw silk threads between them. These threads, which extend over 
both the out and uncut parts of the ^late, aflbrd the necessary supjxirt to the 
Jft^ttern, aod/as they alwaysjiie a little distance aViove tlfo surface to be decorated, 

are so thin, they easily allow the colour to spread under them, and do rfot 
® iwqr aray, affect the ultimate result, except to improve it. Marvellously 
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delicate effects are obtained in this way, but it is open to question whether such 
refinenionts of process do not exceed the pr^er limits of stencilling. 

The best iriddern designers, so far from Dyeing hampered by the neoe8sit,y for 
“ ties,” frankly "admit thoir limitations, and make effective use of tjiem as integi;fil 
parts of the design. They avoid the clumsy and arbitrary breaks of line, so 
common in older work, by ingeniously arranging the ties to suggest the veining 
and doubling over of leaves, the twisting of tqndrils, the junction of flowers and 
leaves with stems, the folds of drapery, and a hundred and one other natural 
effects. * ^ » 

The ciiaracter of a single-colour pattern may be varied in several different 
ways at very little cost. ITc background may be«cut out, leaving the iiuci^t 
portions of the ])latc to represent the pattern , conversely, the pattern may be 
cut out, leaving the ground in “reserve,” wlieii it will appear in the natural 
colour of the material under treatment; or by applying different colours separ- 
ately, and blending thimi on the work, with a stroke of the brush, before the 
plate is reuioved, a great variety of broken or gradated colour effects may be 
^ easily obtained from one stencil — effects quite beyond the power of cither block 
or muchiiie printing to attain. 

The same rules tluit govern the “repeats” of patterns in block printing 
apply equally in stencilling, and similar means may be employed to mask the 
prominence of awkward repeats. Generally speaking, every stencil plate must 
contain at least one full repeat of tlie design ; but in the case of certain 
geometrical and all “ turn-over ” patterns only half a repeat need Ixj cut, the 
other half being added on the work by reversing the plate. Unless. the pattern 
be very large or intricate it is better, liowever, to cut the full “ repeat” ; for in 
reversing the plate it re(juires very careful cleaning, and fnapiently, too, the 
previous impression must be allowed to dry before the second half can he 
stencilled. The “turnover” pattern is a device borrowed from the weaver. 
It is constructed on straight or waved parallel vertical lines, and being of 
necessity symmetrical, it is obvious that if tlu' stencil plate contain oiily4ialf the 
pattern, the whole can he completed by turning it over and stencilling through 
the back, liie same prineqile can also be applied jn stencilling to nnsyrn- 
metrical patterns, as shown in tig. 20, vl, where tlu; shaded portion of the design 
represents the stencil plate used, tht' black parts being cut out. 

In patterns of tw'o or more colours a separate stencil plate is required for 
each distinct colour. It is possible, with care, to obtain a twm- or even a three- 
colour pattern from one plate by applying the particular colours to certain parts 
of it, but it is a risky method, and one seldom resorted tq in practice, separate 
plates for each colour lieing almost invariably preferred. In an elaborate 
pattern, reijuiring several plates for its realisation, one ])lato may be schemed to 
makegood the^“ties” of anotlior ; bntf, as a rule, the most artistic rdi^ults are 
obtained by allowing the ties to be seen, and by utilising them for the twofold 

S urpose of strengthening the plate and of serving as an essentiaT i^tuiD of the 
esign. 

^ AJI stencilled patterns ought to be complete as stencilled ; if they require 
any subsequent retouching by hand, the design is either nnsuited to the process 
or its planningifijs defective. 

Unljke other methods of textile decoration, steficil work permits of the 
})attern being carrj^xl out in almost any kind of colour. For hea*^y woollen 
goods, velvets, jute, and buckram, which are destined to serve as hangings, 
wall-coverings, anii decorative panels, oil colours are frequeatly used, brushed 
lightly over the surface of the material, softs to retain its “clothy ” appearance 
as much as possible. Fot cotton, linen, silk, and ligjiter goods gentrally, either 
w^tcr-colours or the ordinary dyestuffs may be employed, according to the 
purposes fbr which the work is required ; the former in special C8^, and thU 
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is finished when dry, but when dyestuffs are made use of the goods must, 
course, go through the usual operations necessary to their proper fixation. 

A stencilled ’pattern, though quite difierent in character from, is quite, equal 
in its way to, a’block print. It possesses similar qualities of colour and breadt^i, 
and is subject in “ all-over ” patterns embo<lying long unbroken lines, or long 
stretches of unbroken colour, to the same misfitting of the “repeats.” What- 
ever beauty some people may claim to find in such “misfiti,”^ practical 
stcuciller always tries his utmost to avoid them by arranging his design to 
repeat at the “ties ” It is not always ])os8ible to do^lhis, however’; hence their 
occasional appearance in even the best work. On the whole, the most successful 
patterns for stencilling (and also for block printing) »re those in which no lighV 
fitting joints arc necessary, i.e. ])atterns made up of cffclached units — “[Kiwdered ” 
patterns, with an uniirokeii space of background surrounding each “repeat.” 

Stencil jfiates cannot be maiiijmlated quite so quickly as blocks, 'and, in 
conHe(picnce, for the commercial jiroduction of largi' (piantities of printed textiles, 
stencilling w not cheaper than block printing. On the other hand, the low cost 
of the materials Und the rapidity with which the jdates can be “cut” enable it 
to be*profitably employed in the execution of small orders, for which the expense 
of “block cutting” alone would be prohibitive, as, for instance, ^\hell, as 
fre(jnently happens in high-class house furnishing, a small (juaiitity only of a 
special pattern is reipnred to complete a scheme of decoration. 

The making and using of Stencil Plates. — As above noted, “stencilling” is 
not strictly speaking a printing process ( 'olour is applied to the uisterial to be 
decorated, not by impression, as in printing, but by being bnmlied or sprayed ^ 
through the interstices of a pattern cut out in waterproof pa})er or thin sheet metal. 

Stout caitridge paper or two-sheet Bristol board is usually preferred for 
stencil plates. Whichever is selected must%e fust of all tlu)r()ughly saturated 
with either boiled or raw linseed oil. When it has absorbed as innch as it will 
hold it IS wiped dry, and the last traces of superfluous oil removed by pressing 
it for some tunc between two sheets of similar jiaper. Freshly prepared* in this 
way, cartridge paper is tough, supple, easy to cut, and sufficiently traiiKparent to 
permit of a tracing of the design being made upon it (jirectly , but if kept for 
any length of time it becomes hard, brittle, and opji(|ue, and dark in colour. 

The cutting out of the pattern is done with a sharji-pointed knife, and is best 
accomplished on a slu'ct of plate glass, the hard, polished surface of which, by 
offering no obstruction to tlie passage of Uk; knife, allows it to cut cleanly, 
smoothly, and regularly through the paper, and ensures not only more accui'ate 
work than could be obtained on a woikIoii table, but also eij'ectually prevents the 
raising of “ burrs ” or rough back edges on the underside of the stencil. After 
cutting, the plate is made impernieafile to moisture by coating it* on both sides 
with a waleiqii-oof varnish. A soluticfli of shellac, or the tougher rlsins, in 
methylated spirits or naplitha, answers this purpose ; it dries g^uickly, leaving 
a hard, durable surface, easy to clean, and not readily affected by coiours. 

Stencil plates may also be made of thin sheet copper or zinc, but they are 
doarer than those in paper, less easy to cut with accuracy, and, in any but 
srnall^ sizes, more difficult to handle in jiractice. •Whilst they are siqjerior to 
paper in so faring duiahility of material is concerned, their thinness has the dis- 
advantage of rendering them more liable to damage hi the course of*workiug. 
The slightest blow' qf a fall is (juite enough to cause dints or creases in a metal 
9tencil — defects which, by preventing it from lying flat on the work, render it 
temporarily useless. Moreover, these defects, as is well known, are difficult to 
remedy, some experience of sheeFraetal w6rk being necessary to flatten out a 

* . • ** 
For spraying, a special apparatus is made by The Aerograph Co., Ltd., of Holborxt Yiadaot, 
flow of colour from the nozzle is under perfect control and can 1^ regidated a% 
«» la to obtain any desired degree of gradation. 
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loeallj warped or creased plate without causing it to spring in some other })art. 
Generally speaking, paper stencils arji the best for all ordinary purposes. ' 'I'heir 
initial cost is very low, and they are very, easy to duplicate if tla'y happen to get 
torn. Another; great advantage they possess is that, owing to tlunr tianspareney, 
each of the separate colour parts of a multicolour jiattern, togetlier with the 
gauge or “pitch” marks, can be traced directly on to the stian'i! jilates, thus 
obviating any misbikes that might arise in transferring separate' tracings to 
separate plates, and making ci'rtain, witlnAit any pielnnmary trial, tliat every 
colour in the (iesign will “y'gister" perh'ctly. 

The modu»ope7'au({i of sLeiicillmg is very simjile. d'lu' plate is laid ja'rh'ctly 
flat on the material to Ix' tl’catofl, and suitably thickened colom is then hriislied 
through its perforations wiHi a hogdiair brush. On lifting the plate tlu' [lattein 
appears on tlie cloth as a coloured silhoiu'tte, corresponding with tlu* cutout 
parts ot the stencil. Ditl’crcnt cflccts may he got according as*the (‘olonr is 
brushed, dabbed, sponged, or sprayed through the steueil, and still others may 
be obtained by placing diHerent colours on difleieiit paits of the stencil, and 
then bleiifling them tog('tlu*r with a sweep of the brush lu this way (‘ach 
repeat of the pattern wilt vary m tone somewlial, hut will still ii'taiu the general 
appearaiKU' of tlu' others. 

In stencilling jiatterns of two oi’ luon' colours tlu' .sanu’ juoei'dure as that 
adopted m hand block prmtmg is followed. The clotli is st('ueilled throughout 
in one colour tiist, tlu'ii dried, and the oth(*rs ad<led m like manner. If desired, 
it is obvious that every rejieat may be coloured diflereutly, and this variation 
is freipiently imxle us(' of m st(*neitled wall bangings and pa|)erK- that are 
executed for s[)ecial schemes of house-dt'coration- for the e.xpiess juirpose of 
getting lighter colouis in dark corners 

No definite mb' can be laid dowrt as to tlu' eonsisteiiey of tlu' colour nor the 
amount to use, but it should he thick enough not to “iiiii,” and ap])lied in 
Bufticieiit (juantity to cover the material wi'll without spieading under the 
uncut #r “reserved” poitions of tie' stiaicil 

Stencilling Machines.— Only two stencilling machnu's liavi' e\erb('en used 
to any extent in calico printing, - one known in ilslinal lorm as Monteith’s ITess, 
and now obsolete , the otlu'r a nuKh'rn machine, nueiited a f(‘w years ago by 
S. H. Sharp for printing metallic powders, etc. 

Monteith's press was used for the production of “ bandanas, ’’ a peculiar kind 
of handkerchief, with a pattern consisting of sjiots and other simple objects in 
white or yellow on a dyed ground, gen(;rally of Turkey-red or of liidigo briefly 
described, the procej^s wars as follows' — Several pieei's of clotli, folded to tlie 
requisite size, were tightly coinjiressed m a modified hydraulic ju’css between 
two leaden stciicil plates pierced W'ith identical jiatterus, and arranged so that 
their p^orations lay exactly over eacif other; a lajuid dischiygiiig agent — a 
solution of bleaching {xiwder— was then* forced through tlie whole by means 
of a hyi(lraifl^*pump, and, following the line of least resistaiiei' iii its passage 
through the cloth, it only destroyed the colour in those portions lying im- 
xnediately between the perforations m the two stencil plati's. A full descrjption 
of Monteith's press may he found in Persoz’s Traiic de I' wipre^^i^lon de,» timies, 
but hg. 21 illustrates the principle made use of. The dotted liyes imiicahi the 
direction* taken by the discharging agent; the thin horizonta? lines, the folds 
of the clo4h ; and the heavy broken lines at the Pq) and bottom of thesi* lattci', 
a section of the two identical stencils, showing how their respective [XJrforations 
must correspond. • 

Work done by this process was chiefly characterised by its coarseness of 
tfxeoution ; «<nd although it^imitatod native Indian “ bahdanas ” fairly well, it was 
Biueb inferior in all other respects to the work of contemporary block prinU!*g. 
D»mg to the fact that no amount of pressure could entirely jJrevent Che 
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discharging agent from spreading by capillary attraction into the surrounding 
ground’ colour, it was impossible to employ, anything but spots or the simplest 
clear cut masses' in the designs, and even then the “ raggediiess ” of their .edges 
was always more or less in evidence. The whole process v\;as exceedingly 
cumbersome, and its only resemblance to stencilling lay in the use of the pierced 



Fi(}. 21.— llliiKtrating tla; principle of Monteifli’s press. 


leaden plates — certainly not in the eflects produced, which resembled poor block 
prints more than anything else. 

The continuous stimeilling machine, patented by S. 11 Shar]) in 1894, is 
entirely free from the defe(‘ts of Monteith’s press, and is a])plicable to a much 
wider range of designs, including stripes, whicli are impiacticabh' in ordinary 
stencilling, on account of the diHiculty of lotting oft the ri'peats exa(;tly. Sharp s 



machfne oonsisljS essentially of the followmg parts, geared ^o work together by 
power, and arranged as shown in figs. 22 and 23 : — • * 

* A is an endless metal stencil, carried by the plain rollers I, I', on* of which 
(V) is adjustable ; B an iron cylinder, also adjusUble ; C a fixed colour box, with 
a slotted opcming a*t the bottom extending the full width of »the machine, and 
capable of being opened or closed by the •vertical slide S, for the purpose of 
regulating the flow of coidlir ; I) the “ presser a lyass or steel biade carried 
in brackets on the machine side, and caused to press on the stencil by springs 
orVeighted levers. The “ presser ” serves both tp force the colour ^rough the** 
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holes in the stencil, and at the same time to prevent tl»e excess from being 
carried forward. K is an endless woollen blanket circulating round the cylinder 
B and, the adjustable roller F ; G, d, CJ, tension rails for koepriig the cloth K 
tight and free. from creases; H, H, drawing rollers, covered \\*ith saml})aper, 
or fine pins, for carrying forward the cloth, after printing, to tlu' drying chamber, 
where it is suspended on rads until dry. 

The ort^mary stencil used in t^iis machine is simply a thin sheet of steed or 
brass, brazed at the ends to form an endfess band, and ju'rfoiated with iiny 
desired patterii made up of ornamental units; lait foi continuous stri[a‘ 

patterns a diffarent arrangement is necessary. VVlien stripes are to he printed 
the plain rollers 1, V are roj^aced hy corrugated oik's (X, X', hg. 2d) made nji by 
slipping large and small slotted iron discs on a tongiied spindle, and tighti'iimg 
them up by meviiis of a 
nut on the end of tlie 
latter. (iiiide rollers 
(Y, Y, fig. 23), similarly 
constructed and of the ,, 
same “piUdi,” are also 
added, and, instead of the 
stencil, a si'ries of end- 
less steel bands or tapes 
are employed, varying m 
width according to the 
sort of stripe re()inir(>d. 

The corrugations in the 
rollers must, of course, 
correspond in width to 
the w'idth of the ta[)es 
which work in them, 
as otherm'ise tlu' stripes 
printed wain Id vary in 
thickness. By tins m- ^ 
genions modification of 
stencilling it is possible 
to print stripes showing 
absolutely no “ repeat.” 

The patterns .nay be Ihro,,.,!, aj, 

varied l.y coinbiniy^ Kin 23. Ssotion of Sliuip’s nuicJiim' 

wide and narrow bands, 

the corresponding guide and bearing rollers being “bmlt up ” of discs of various 
thickuesflfes. In fig. 23 the colour-box (’ ts not shown, but it occypios the same 
position as in 22. 

The iper^^iimi of printing is carried out as follows • — First the end of the 
cloth (K) is inserted between the stencil (A) and the howl (B) , colour is then 
allowed to run on to the top of the stencil, and the machine i.s set in motion .wlujn 
stencil, bowl or cylinder, and «loth all move together in the direction indicated 
by the arrows During this movement the colour is earned forwa^-d againsC the 
“ presser ** (D), which forces it through the pattern on to the clolh beneath, and 
at the samatirnc scrapes off the excess from the plain or uncut jiortions of the* 
stencil, leaving it quite clean. If this excess of colour were /illowed to remain it 
would spread through the pattern to the underside of the stencil, and, at the 
next revolution of the machine, woulcJ be transferred to the cloth and produce 
f^lty work.* As the cloth emerges from beneath the i^tencil it is led ov^er the 
^draw-rollers ” (H, H), which continue to carry it forward into the drying charnl^l^r 
as long as the machine is in motion. The drying chamber is situatwi close to 
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or below the machine, and oonsistB of a steam-heated brick room, furnished near 
the to]f) with wooden rails, over which the cloth is hung in long loops, so that its 
printed side neter comes into contact with anything until it is perfectly dry. 

The chief nee to which this machine is put is for the printing of metalj^c 
powders. On an ordinary printing machine metallic powders are difficult to 
work, as they tend to fill up the engraving of tlie rollers and frequently give 
rise to thin, bare un])resBions ; but in Sharps machine neither of these defects 
is possible, and corise(]ueiitly the resulting print is full and rich in colour, and, 
after drying and calend(‘ring, exldhits a brilliant metallic pattern. The metal, 
h^iiig mixed with an oil-varuish, adheres teuaciousTy to the cloth, and is not 
only fast to wasliing, but also remains un tarnished Uor a very long time, ev^ 
when exposed to the action of town air. 

(4) PLATE OR FLAT-PRESS PRINTING. 

Refore the introduction of tlu^ roller jiniiting machine the only means 
available for the. rejircMluction on textiles of the most delicate line and stipple 
designs was by printing Lliem from Hat cojijier jilatc's, engraved by hand with a 
burin or steel graver in the ordinary welbknown wny. 

Originally the jirocess was earned out exactly as for the printing of engraved 
pictures, and, according to (brardin, was first practised on calico in 1770 by Bell, 
the inventor of roller printing The plate, engraved with tin' pattern, was 
entirely coated with jinnUT’s ink, rubbed well into tlie engravni^^ witli a soft 
pad ; the excess was then reinoNcd from its j)la.in surface by fii»st willing several 
times with a (,‘loth, and finally \Mtli the ball of flie hand until no part of it 
except the engraved lines retained tlu' slighU'si trace of ink. A piece of cloth 
was then laid over it and the two togfdher ])asscd through a heavy cylinder 
press, the pressure of the stet'l bowls of wliieli forced the cloth into the engraving 
of the plate, and thus caused the patP'rri to be transferred to it. The process 
was slow, and, from its nature, it is obvious that only small articles- -<snch as 
handkerchiefs— could be printed, as ‘‘re])eats” were inqiossible to fit, and long 
lengths of cloth were impraeticable to handle. 

In the “tlatqjress” machine, which is constructed on similar lines to the 
modern lithographic machine, the latter deh'ct is overcome, but the difficulty of 
the “repeats” is still such that contirmons d('signs are never attempted, and 
consequently the flaPpress is restricted to the printing of patterns that are either 
mode up of detached objects or sprays, or that are complete in themselves 
without repeats, as for instance tablccovers, panels, or handkerchiefs. Practical 
difficulties also prevent the fiat press from being used for more than one colour, 
though it IS possible that if the cloth were backed with a stout, waxed paper 
support to pre'^erit it stretching, it miglit be printed in several coloufi^, in the 
same way that posters arc printed on 'I’rehay’s eontiiiuoiis lithographic machine. 

Ju the flat-press rnacliino the engraved copper or steel plate ^sjjrjouDted on a 
heavy iron carriage, which moves to and fro in such a way that the plate, when 
linked, passes under and in contact with a heavy woollen-covered iron cylinder, 
between which and the plate the cloth to be printed passes. As the carriage moves 
forward the C 3 ^irider revolves and presses the cloth into the engraved pattern on 
the plate, thus^making the desired impression. On 'leaving the cylinder, and 
•whilst still moving forward, the wffiole plate is re-inked automatically^ the excess 
of ink l)eing then removed from its surface by a steel “ doctor ” or blade, which 
is arranged to bear upon it during the return journey of tke carriage to the 
hack of the machine. During this return journey the plate re-passes under the 
cylinder, but out of oontJbt with it. On regaining 48 original position a system 
ofNsams comes into play, and raises it sufficiently to make contact again with the 
o^Mer at its second forward movement, and so print a second length of ototh! 
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Itt this way tiie machino works continuoosly, printing the cloth in an inter- 
mittent manner. As the cylinder remains stationary, except when in actual 
contact with the travelling plate, it allows of the second inlpression being 
ccy^menoed wh^re the first leaves off; bub jis the exact junction -of the ri^peats 
cannot be relied upon in delicate patterns, and as coarser jiatterns are bctti'r 
and more cheaply executed by block printing, the tlat press is still only nuule 
use of for finely engraved “powthued” and iKu'deri'd patterns wiiicli at 

the time of its invention it was ini])ossihle t(^ execute liy any other means. 

At the present time “Jlat-press ” printing is practically obsolete in most 
countries, cxeejft lor, perhaps, a few fancy artich's on satin, for whicli tluTi* is an 
Occasional slight- \ery sligldt — demand. In Swit/(‘rland, howevei', it is still used 
to some extent for tlie {)rodil^t^)n of a sjiecial style of handkc'rc’liK'f with a finely 
engraved border and a floral (‘cntre the latter being tilled in by Ijjock printing 
after the liorder has hi'en printed on the tlat prc'ss. 


(5) MAfdllNK, ROLl.Fdl, Oil (tVlJNDKH PlllNTJNO*. 

“ Machine jiriritiiig” is the name gmierally ajiplied to tlu' proei'ss of printing 
frmii engraA’cd copper lollers, as distinguislied from hand block printing, perrotine 
printing, surface printing, and sKuiciIluig It is at onet' the most impel taut, most 
prcxluctive, and most (“(imprehensive of all t 111 ' various methods of ornami'iiting 
textiles, and by its mi'aiis almost any styl(‘ of (h'sign on almost any fabric can 
be rapidly reproduced in trom one to sixtiaui colours at a single jirintmg. 
Compared wAli stt^iu'illing, hand block, and p(‘rrotine printing, (In'- output from a 
cylinder machine is enoimous, under favoiirahle conditions as much as IS, 000 
yards ot clotii heiiig printed in one colour, or 8000 to 9000 yards in twelve 
colours, per working day. Moreover, the tecluiical excc'lleiua^ of the work so 
obtained is not in any way sacrificed to the high rate of production. 

The Roller Printing Machine. 

Tiic invention of rollej' [irinting is generally attributed to I>ell, a Scotehman, 
W’ho patented it in 178.'1, and wlio first employed it with ])raeti(:al sueccss at the 
works of Livesey, IlargreavesA (-o, near I'leston, in ITHf), 

It is an open question, bowever, as to wlietber or not he was tin* actual 
originator of the idea, for O’Neill (piotes t\so previous jiatents whieli seem to 
prove that a considerable amount of work had lioeii done on similar lines at a 
much earlier date. In, 17 Id Keen and Platt jiatented a thri'c colour machino 
with a separate pressure bowl to each roller; and in 1772 Aitkin patented a 
single-colour machine in which three Iwwls or rollers of sycamore worked one 
above th? other, in slots in the sides of* the oaken frameovork, , The top and 
bottom bowls were smooth, whilst the middle one was (uigraved to a dc'pth of 
J'inch ; tiie clgAh passe^l between the top and middle bowls, and was printed by 
the latter, which received its supply of colour from the liottom one working 
presumably in a colour box beneath. No mention is made in either patent q/ 
copper rollers, of “doctors,” or of the method of apjilying pressure to the several 
bowls, BO that it is im|KJssihle to say' with any certainty w'j^at these (*arly 
raaohinos ftally were, or wfiether they embodied the jirinciples upon which Bell 
subsequently worked in perfecting his own invention. PVom the dejith of the* 
engraving (j^-inch) mentioned in Aitkin’s patent, it is fairly safe to assume that 
his machine was intended for cylindrical block or “ surface ” pnnting, and it is 
very probable, too, that Keen and P19,tt’s patent related to the same process ; 
let’ if m important innovation, such as the continuous printing of calico from 
iuoisod line* of a pattern cut on a metal roller, had been introdiujcd by eitl^^ 
patentee, it , would have attracted too much contemporary attentiofi to have 
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passed unrecorded. In the absence of positive proof to the contrary, then, Beli’s 
claim to priority in the invention of coiitijmous printinjj; from engraved copper 
rollers cannot well be disallowed. At any rate, whatever uncertainty may exist 
as to the true ‘origin of the process, it is beyond all doubt that* to Bell, and* to 
Bell alone, belongs the credit of having been the first to make a practical 
success of it. 

In its simplest form a modern printing machine consists df t^ie following 
parts, arranged as shown in the two diagrammatic sections, figs. 24 and 25; — 


(A) is a hollow chopper roller, engraved 



Fio 24. — Diagrammatic section of a singb 
colotir roller imieliiiie. 

forward into the colour bo\, the colon 


ith the pisttern and carried by a steel 
shaft or mandril (B), ^hich works in 
bearings oli the machine side. It (the 
roller A) revolves in contact with a 
cast-iron cylinder or pressure^ bowl C, 
aliove, and with a roller or brush (D) — 
the “furnisher” — below, the furnisher 
(D) being partly immersed in colour 
contained by a box (K) situated be- 
neath it. A sliarp-edged metal blade 
(F), known as the “cleaning doctor,” 
rests upon and behind the engraved 
roller, about midway between its points 
of contact with the bowl ((') and the 
furnisher (D), and serves to scrape 
the superfluous colour from the smooth 
])art8 of the roller, leaving it only in 
the lines of the engraving. 

At th(‘ o[)posite Hide of the roller a 
second or “lint” doctfir ((i) is fre- 
quently placed to catch the loose fila- 
ments and nap which detatfh them- 
selves from the clotli and stick upon 
the moist surface of tlie roller. In 
larger niaclimes which print several 
colours at a time the “lint” doctor 
further performs the useful function 
of clearing the surface of the roller 
from the colour that it picks up from 
those ])arts of Bie cloth that have al- 
ready been printed by other rollers in 
the pattern. It is easily seqn that if 
these filaments of cotton or the colours 
from other rollers were allowed to go 
r therein would cither hccc^c ulA workable 


or would he altered in shade, as tlie ca.se might he. In order to impart to 
4he cylinder ((’) the elasticity that is ncces.sary to obtain a full impression of 
the ^pattern, it is wra|)pcd with several tliickneiSses of o, special fabric known 
as “ lapping o(H) ; an endless woollen blanket (1) also circulates round the 
pressure howl, giving additional spring to the surface 'against which the engraved 
' roller works. The “ liack grey ” (O) is simply interposed between ‘the blanket 
and the cloth to ,he })rintod (K), for the purpose of preventing the former from 
lieing soiled by the colour wdiich penetraUis through the latt<fr. 

The whole machine, is worked by one large cogwheel (Z) in fig. 25, which 
gears into a small pinion (Y) on the end of the mafldril (B), and i# driven from 
» steam engine, electric motor, or the main driving-shaft of the “ machine rooit^ " 
Oil the other end of the mandril another pinion is fixed gearing into a simHar 
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one (X) on the spindle of the “furnisher,” which, therefore, works in tho 
opposite djrection to the roller. Wheh a brush furnisher js used it w fr('(|uently 
made to ¥tt)rk in the same direction as tlie roller by means of a sinnll spur wheel 
interposed between the two pinions. 

The prosgure cylinder (0) is not directly coupled to the drne of the machine, 
but is turned si^nply by tlie fri(‘tK)n caused by its pressure upon the revolving 
printing roller (A) This pressure is usuall\'*obtained, in a sin^de colour machine, 
from a system yf weighted com})onnd Icveis, at the end of wliich the cylinder is 
mounted in adjgstablc beariflgs, carried in massive slotted heads, and cajiable of 
bdiigraised or lowered, indi^^iendently of the levers, by means of screws In tins 
way dead- weigh t ])ressiir(' is avoided, and some alhiwance made for ineipialities 
such as occur when ditlerent ?orts of cloth are printed at the siyno time, or 



Fro. 26 , — l>iagi’ttiiiiuatic*8ectioi) oj u sinf^lf-cohmr rnlln iiuichiiu' (Ddotois not slown. ) 


when a 8e«n at a piece-end pa.sses tlftongh tlie maclniie In some patterns of 
single-colour machines the reversi' arrangement is adopted, and instead of the 
cylinder bgingonftsed against tlu' printing roller, llu' printing roller is pressed 
against the cylinder by means of screws and wi'ighted eompoimd levers, which 
act through the sliding b(*anngs in which it is moimti'd (set' Plate 1 ) Where^ 
this system is ernjjloyed it is obvious that the engraved roller and its accessories 
—-the “doctors,’’ furniiflier, and colour btt.x must all move together, aiul to this 
end the latt»er are mounted on or earned by a plate fixed to each of the roller 
bearings, and, in consetpienco, moving along with them. 

In operation tlie action of the machine is as folhiws; — 'ITio engraved roller 
(A), during its revolytion in the direction of the arrow (fig. 24), first of all receives 
a copious charge of colour from the “furnisher ’’ (I)) ; the excess is then scraped 
offg^ gurface by the “doctor” (F), and wdiat colour remains in the lines of tho 
Engraved psittem is then transferred to the cloth (K) to he printed, wliich, along^ 
with the blanket (I) and the “back grey” (0), passes continnonsly thrfmgh the 
between the cylinder (C) and the roller (A), and is pressed into and 
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absorbs the colour from the engraved lines of the latter. Continuing its 
revolution, the roller passes under the “Knt doctor*' (O), which clears it of nap, 
etc., and the same cycle of operations is then repeated again and again without 
intermission until tlie whole batch of clotli is printed. After printing, the gc^bds 
pass directly over stcam-licated drying cylinders or “cans,” or through a hot 
air drying apparatus, or, what amounts to the same thing, between a series of 
steam-heated iron chests enclosed in a brick or wocKlen chamber. When 


thoroughly dry, they are ready to undergo any suhsequent operations that may 
be necessary to the fixation or development of thei a colours. 

The construction of machines that arc intendpd to print several colours 
simultaneously is, of (course, more com])lcx than th^.i of a single-colour machitie, 
but such machines maybe considered as combinations of two or more single-colour 
' - machines, from which tliey. differ in 

/ / / detail rather than in principle. A 

. / / separate roller is required for each 

T j / / / distinct colour in the design, so that 

/ / / / / / ^ six-colour machine, therefore, has 

£ / / / / / SIX rollers, each ])rovided with jts own 

/ / / / // colour box, furnisher, and doctors. 

/ / ^ ^ Th(;si‘ rollers arc arrangi'd, as shown 

^ in tig. ‘JG, round a central pressure 

1^' ■— > howl or (ylmder common to all, and 

are driven by a single largcMiog-whecl 
' “ crown w heel ” -situated at 

^ > \ the sid(‘ of the machine, and itself 

, w I driven by any suitable means. 

' blanket, back greys, 

j and cloth are all disposed and pass 
--''Jr through the machine in exactly the 

^ / ~ ' same way as for single-colour printing. 

■ ; / o J ; Each roller of a multicolour pattern 

engravid with a portion of the 
design corresponding to one particu- 
Fig. 26.— Dia^ranmiatic siiction of a .m\-c()l<)ur hir colour; and for the purpose of 
roller rnacliiiie. enabling the printer to tit these separ- 

Tho dotted circles represent the large “comn” ate designs in exactly their proper 
wheel and the six “ box ’’-wheels hy which places Oil the doth (and to keep them 
Uw n,ller» are .Inv,.,, At A lyh.mn tl,. refrisUjr ’• once they arc fitted), 
arrangeTiient lor diiving the back furnishers . , ■ ‘'i • i • 

in tile same direction as the rollci.s. in combined spring 

* and lever adjustable bearings, which 
allow of it boiMg moved whilst the jnadiine is in motion, either (a) from side 
to side horizontally, or (//) up and down at either end in a d’rcotioi^ tangential 
to the central cylinder. This latter movement is only applic^le within com- 
paratively narrow limits , and although it may sometimes bo employed to 
^ raise or lower tlie rollers e<]ually at both ends, its chief use is to preserve 
tho’r parallelism to each other, for it is obvious that if they wore moved too 
much in this way, their pressure against the cylinder would be appreciably 
diminishen], with the result that an imperfect, or at least uneven, impression 
would be obtained. If, when all the rollers are perfectly parallel, any one 
of them happens to print its part of the pattern above or below its proper 
place across the full width of the doth^f\i is adjusted, not by being raised or 
lowered liodily in its iieariiigs, but by having the speed at wh^ch it revolves 
momentarily increivsed or reduced as the case lhay require — an effect which 


is equivalent to raising or lowering the roller without the disadvautage^^of 
altering its pressure against the cylinder. This elegant and essential 
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adjustment is accomplished by means of ingeniously contrived difVorential 
pinions '-known as box-wheels” — ong of which is fixed on the mandrel of each 
n)ller, and not only serves to gear it with the mam driving-wheel of the machine, 
but at the sama time permits of its speed being regulated, as steited, indepen- 
dently of the driving -wheel, and without interfering in any way witli th(’ speed of 
the other roHcrs. Tlie following account will coii\ey an idea of its construction 
and mode oi^ action. It consists of.two mam jiarts . (1) the outer shell 
carrying the cogs (w)iieli, of course, go all round, m this cast' and m the driving 
wlieel, a few oiily being shywn lieie) and tli(‘ two projt'etmg lugs (y, y) ; and 
(2) the inner fnovalile disc (A) (shown in section fig. 27 a), [irovidud wdth a 
hWlow axle or sleeve (c), sloftcd endwise as at and witli the connecting piece 
{d) through W'hieh tlu‘ adjuslyig s(‘revv (r) passes ddie shell (a, a) is usually 
about 10 niches m diameter, and 3 mehes liniad across th<! (togs ; (H*e side of it 
is hollowed out for tin' re(tej>liou of the disc (A), which should tit into it as tightly 
as is consistent with its freedom of movement when tnriH'd by the screw (e). 
The sleeve and cunnccting-piee(‘ of the disc (A) proji'ct throiigii a snitahly -shaped 
opening cut through the eiuitre, and hetwas'ii tiie two lugs (//, p) of the outer 
shell. A largo headed sen'w (N) passes through and slide's frec'ly m the‘slot 
(h) of the outer shell, and is screwed mto tin' disc (A) just suHieit'iitly tightly to 
hold these two parts ot the hov-wlieel closely tog«'ther without impiduig the 
movement of the latter, lii us(' the “ box wlu'cl, ” afti'i henig juished on thi' 
mandrel as far as it will go, is firmly secured to it by dnvmg a eotU'i through 
the slots {/, f) of the sl('('\(', and through a eorn'sponding eotti'r hole in (he 
mandrel itseU. Oft screwing up the i oiler mto contact w itli tlu' cylinder, tlie cogs 
of the “hox-wheer’ getar with those of the “ crow nw heel,” (c. the driving- wlxiel. 
When thus in gear the box wheel ms <i irhoh’ can only re\ol\e when the crown- 
wheel is revolving , but, by means of the screw' (e), its inner dun', and eonso- 
quently the rolh'r and mandiel, to whicli this disc is directly keyed, may lie 
turned round (puto ludejiendently of either its otUrr nheU, or of the driving-wheel 
of the machine. The etlect of turning the sen'w (e) is to cause it to jiress against 
one or other of the two lugs (y, y), hetwei'ii which it is eonfiiusd, and in so doing 
to move round the inncK disc by forcing its eonnoeting piece {d) towards the 
oppo.site lug. For example, if, whilst the maehme is riimmig, and the rollers are 
revolving in the direction of the arrow' m fig. 27, the sertsw he turiKfd towards 
the circumference of the box wlicel, it is evident that the corresponding rollei 
will be turned in a direction contrary to its levolution, that its spei'd will bo 
reduced tliercby, and that m cousc(|ueiiee its [lositiou in relation to tlie oilier 
rollers will be altered, #ind that its impression will ajipear lower down on the 
cloth as it emerges from the machine in front of the printer. If turned in the 
opposite direction, the spet'.d of tiie nijler is momentarily inereased, and its im- 
pression Ts raised accordingly. The inci'case or decrease m th. speed of tlie 
roller only lasts (Juring tlie time that the actual turning movement of the screw 
(c) is in pfogr«ls : after that, it immediately returns to its original speed, but its 
altered position is permanent, or at least as permanent as the slight unavoidable 
irregularities in the working of the rnacliine will allow. In this way the irnpresF 
sion made on the clotty by aii^ roller of a multicolour jiattern, may lie raised or 
lowered about two inches, whilst the machine is either iii motion, tir st^itionary, 
and withoift affecting in the slightest degree the relative positions of the other 
impressions to each other. When the ordinary type of .box-wheel, as hero 
described, is employed, it will be seini that the rollers must be placed in the 
machine within ajiproximately two inches or less of their correct positions : but 
later improvements render this precaution unnecessary, ^s tlie most re<;ent Ikix- 
wljeela allow of their inner discs (to which the rollers are attached) being turned 
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facilities for horizontal, vertical, and rotary adjustments afibrd^ t>y' the 
bearings and box-wheels give the machine printer complete control over, the 




movemeiats of his rollers, and enable him to fit together the varioiis componevit 

C of^en the most delicate and intricate designs with an ease, accuracy, and 
toMoapossible of attainment in any other process* ^ 





section of SU-coloar Printing M^hine with Hot-.ir Drying nrmngem. 
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tbe ext^ra attention demanded t>y the inen-ahod nmuhor of rollers 
acceasories, the working of. a multicolour printing inaeliine is in all 
similar to that of a single colour machine. The (doth enters from hchind 
im^'just the same way, and, in passing between the rollers and the oyluider, 
tecciVBB from each roller m turn a coloured im|)rehsion of tlu' pm titular jiart of 
the design enj^'aved upon it, so th.it as it leaves tlu' mathine it is found to Ix' 
fnlly printeti in*as many colours as tjieri' are rollers. 

In Plate 11. a sectional sketcli of a 8i\ colour machine is shoan with 
Mather and Platt's hot-air ^Irving anangement ; and in IM.ate 111. an elevation 
of a twelve-oolMu’ macliine, whicli shows m a clear mannei- the disposition 
obthe various rollers and the way in w-hich the tiaverse motion of the “doctors” 
is obtained. * . 

The^fitting of the rollers in their jaofxu- plac(*s is but oiu' jiaitoUthe [irintcr’s 
work; in addition lu' has to sec tied tlu* colour hoxi'^ ai‘(' kc'pt well .sup[)]ied with 
clean colour, the “back greys” and cloth free fiom cre;is(‘s, and that tlie 
“ doctors,” lapping, blanket, .and drying arrangements arc in the coiulition best 
suited to the class of work in liand. 

^‘Doctors.” — The jnanag<Mnent ol these apjiaicnll} simjile blades of metal 
niakos, perliaps, greater demand upon the skdl (d tlu' punter than any otlu'r 
branch of his work As previously mentioned, there' are two kinds of doctors — 
the “cleaning doctor” and tie “Imt doetoi' ” 'I'he use of ilu' i’ornn'r is 
absolutely essential in ('Viuy ease', but the' latti't may Ix' elispensed with or not, 
at the discretion oi the punter. 

“Cleaning Dootor ” l>laeb^s au* m.ule' of the best (jn.ility eef medmm-lempercd 
steel, 'rhey vary in width from ll-d inclie-s, in thiekne'ss fnnn }, to e}f an 
inch, and in length according to tin' h'ugth eif the redh'i, Ix'ing usually semie 2 
inches longer. Tfieir top or working edges — t.c tliose* whiedi le-st on the roller*— 
.are filed to a suitable Ix'vel, aixl then slnirpeneei ley haiiel with an oil stone to a 
razurdike keenness, their Ixitlom edges aie firmly (damjied ln'twci'ii tw’o 
“sheathtl^of VnuHS (or one of ))rass and one of iron), tightly seri'wed togethei, 
and furnished at each end with (n) a snppoitmg pivot, which rests in a hriie.ket 
attached to the bearing o£ the roller, and (A) :i jnoji'eline lever, which, by mi'ans 
of Weights oj’ screws, serves to press tlu* blade on tlu- i oiler. The shapi's, si/es, 
apd coustruction of these levi'rs vary according to tin' place (x-enpii'd in tin' 
tnaohino” by their res[)ecti\e lolh'rs- sonu' being simple, some eomijonnd but 
their general action will Ix^ si'cn by i-ch'rcncc to IMate I and to tig 21, S, S. 

In order to jirovont the nne(|n:il vvc.inng of their ('dgi's, wlmdi would (x'cur 
if they wore allowed to,rest continuously in otu' jiosilion on tlie roller, eleanmg 
doctors are given a slight to and fro movenu'nl m a direction puiallel to tin’ 
axis of the roller. This movement is elh’cted by tlie “traversi' motion,” which 
consists oT a connecting nxl attai'hed at orte of its ends to a pin on tlie doctor 
sheaths, and at tj^c other to a small ennik or ('ceentne situati'd at tin’ side of 
the inachftie awd w'orked by lievol gearing. In largi' machirn's of modern make 
the connecting-rod is coupled to an oscillating h’vci, one end of whicli works in 
an undulating channel cut in the circumference of a solid iron disc tued on tin* 
axle of the pressure eyjmder aod revolving with it (see Plate III). When^tlns 
latter arrangement is adopted, tlie disc is fn'ijiH'utly made to slitle backwards 
and forwafds on its axle — a devK'e which, by constantly varying the “throw” 
of the “docIO’’,” adds to its etbcuency, especially in the printipp of broad sinpes, 
wliere tlie width of the engraved pattern is greater than the amplitndf' of the 
“doctor’s' to -and^ro motion, 

Or “ Compogitiou Doctorfl” only difl'er froi^i tin* above in that tlu'ir 
bllldes ate mMe of brass or s^mo similar alloy, and that they have no traverse 
TOOlIppu. Fomterly, in cases where a colour was atl'ectcd by the slightest trace 
m or where it exercised a solvent action on steel, a “lint doctor ’ was 
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frequ.eutly used in place of and as a “cleaning doctor,” At the proaenfe 
it 18 rarely or never used in this connection, partly on account of its uftsijit- 
ability for the purpose — its edge being too soft, and requiring to be sharpened 
up too often — but mainly because tlie defects whicJi necessitated its being p^t 
to such a use have been remedied by modifying the composition of tlie printing 
colours. 

The sliaiqiening or “ getting up of tlie •“ eleaning doctor ” edge is possibly 
the most ditlicult and most important part of the maehiiu' printer’s work ; for 
though an ajiparently siuijile operation, it demands^ for its pro[)er performance 
an amount of skill only to be acquired by hmg practice, and an unerring judg- 
ment as to lh(i kind of edge riupiired lor ditli'ren^. classes of engraving. No 
definite rule eaii be hud down for the production d>f the “edge” best suited to 
a given stylc^if work, for its (juality drpiaids not only upon the weight and scale 
of till) engraving, but also upon tlu' tbuduicss and liardiu'ss of the doctor blade, 
the angle at wiiicli it rests upon the roller, the pressure applied to it, and upon 
both tlie viscosity and tenacity of tlie jirintiiig colour which it lias to clean oh. 
Moreover, difhui'iit printers accord ditrereiit treatment to fJicir doctors, for even 
tlie same class of work, eacdi man preferring to adojit that method wdiicli his 
individual ('X{)erieiico has juoM'd lo yield, iii iiis hands, the Ix^st results, 
(xenerally speaking, the edge of a wadi “got n[)'’ (diMinng doctor is perfectly 
straight, absolutidy smooth throughout its entire haigth, Ix'vidled to a rather 
obtuse aiigl(‘, and as sharp as a r<i/,or , any roughness, umneiiness, or the 
slightest sill]) 111 tlie “ edge' " is sullicii'ni to allow colour to escape under it, with 
the result that tin' finished print exhihits serious defects m (ITe fortn of streaks 
or cloudy pateln'S of colour Anotln'i* point w inch ('\erts considerable influence 
upon the etlicient working of the doctor, and also ujion the diirabilily of its 
edge, is the angle at wdindi it K'sts ujion the roller , but this, 111 common with 
its sliarpening, is a mattei which only a practical prmta'r can di'cidc, and, in 
fact, the whole manipulation of the eh'aiimg doctor is so entirely a question of 
experience and jmteliee that no amount of descrqition could possibly convey an 
adtxpiate idea of how it vanes according to circumstances 

As regards tbe ‘‘ gc'tting up” of the lint doctor little iH'cd be said j it merely 
requir(3S to bi^ sharp enougli to catch the lint and the colour that tiu' (doth 
deposits on the rolh'i*. It may be noted, bow('\('r, that a lint doctor ought to 
press le.ss sharply on the rolh'r than a cleaning doi'tor, v c it should occupy a 
])Ositioii apjiroaelimg the taiigeutial rather than the radial The reason for tliis 
IS, that as the roller works (o/euov/s (or against) tlu' edge of the lint doctor, the 
latter, if si't at loo shar[) an angle, is liable to dip ffito and tear up the 
engraving -an accident w Inch entirely sjioils; the roller for the time being, and in 
many cases entails the “turning ofl ” of i\w pattern, and the rc-ongra^ing of a 
quite new rolle/. . 

“Lapping.” — The lapping used for covering the pressure bowls oj printing 
inachineH is a special fabric, with a linen w<irp and worsted weff. It is made 
in various weights, to fit it for different styles of work, and upon its quality, 
botli as regards materials and w'eaviiig, depends its ]>o\vor of resisting the 
enorinous pressure and the grinding action to which it is subjected during the 
printing oponition For most purposes eight to twelve thicknesses of lapping 
are wound round the cylinder or pressure bowl, the utmost car(^ being taken to 
see that every thickness lies perfectly evenly and is absolutely free from creases. 
If the lapping is in several pieces, the ends of each must be frayed to a fringe 
alout 2 inches in length, and carefully straightened out quite flat so as to ,a void 
eaving a ridge when the other pieces are wound over them. The slightost 
crease or any ineiiuality whatever in the lapping is sufticieut to spoil hundreds 
or pieces unless it is discovered at one#— not always an easy matter, as nmnr 
colours do not show up until they are flyed or steamed, or otherwise develO|fed 
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fttter printing, it is of paramount importance, therefore, Unit the lapj)iug 
siitauld be properly put on at tlie ouUet ; and not only so, but that it should be 
examined from time to time to sec that it is in good working eondilion The 
of a printer is displayed as mueh, perlia[>H, in the nuuutgenieni of his 
“ lapping as ni the sharpening and manipulation of Ins “doctors.’' If put on 
too loosely very soon slips, and if not rewound at onc(‘, breaks across its 
whole widtk, and liiicomes utterly useless for its special [lui'iiose. Aftei working 
for some little time new la])j)ing stn'tches to sm-h an ('\teiit as to iei|Uire re 
winding; and all la})piiig^vhatso(‘\er re(juiies ehaiigme at \aivmg intervals, 
according to i?s condition. Tlie longcu it is worked, the li.ioler and less elastic 
it becomes ; and if the st.y]e of pattern for whicb tlu- cyliiuler was originally 
“ lapj^ed ” remains unchangi^d^ tlie “lapping” itself must be ehangial, otherwise 
the quality of the priulmg will sutli'r As a rule, if the lappiwg is in good 
condition except 111 respect of having beeonu' too nu'last le (from coiislani use) 
for heavily engraved patterns, it is not eliaiiged at oiua-, but is utilised for the 
printing of lighter and inonMlelieaU' designs, the details of wliieli ari' i-iaidcrtsi 
much better — with a ens[)er (h'finitioii, that is on a fanly liaid “lapjnng” than 
on one that IS “ s])riugy ’ miough for boldci woik In this way a good deal of 
valuable tune is saved aiul the rate of j)i odiiet ion ki'pt up . tor tlie ehanging of 
lapping is a eomparalivi'ly slow o))eratioii, and whilst it is going on the jirintcr 
la, of course, produeing nothing oi sahsihlc v.due. 'I'lie (piaiitily ol lap[>ing to 
use for a given st)le ot woik and the knowltslgc as to when il letjimes changing 
can only he taught by I’xpeneiKa*, and on tlie>e ]>oinls the piaeliee of printers 
varies almo>^ as nmcii ;is m tlnar Insatmeiit of t he “doetoi 

• (ircnerallv sjieakiiig, howevm', the linei and iii«U(‘ deliialt' tlii' ilesign to be 
printed the smaller is the amount (»i lapping requned, and tlu' haidia* or more 
compact in texture must il he ; whereas h»r heavy designs, deeply imgraved, a 
larger quantity of a soft, tlnek, opiuily woven (piality is iieei'ssary, especially 
111 eases where the eoloiir is uajuired to penetrate tlnough to the hack of tlie 
clotli , or, conversely, in other cases, w here the great pii'ssure ol thi' printing 
rollers against the howl tliat it is neec'ssaiy to employ to obtain a, good imjires- 
sion of the pattern on hard lajiping would loree all the eoloms (e.X(;ept the 
last) of a ranlticolonr pattein too <le<‘ply into the body of tlu' elot.li, and thus 
detract from their hnlliancy, or “face,” as it, is teeliin<*;dly Irn’inial 'Die dura- 
bility of any quality of hqipmg is dejieiideiit upon many faelois, hut, so far as it 
depends upon the skill of the punter, it is a (piestion of tlu' manner in w'liicli 
it is wound upon the prossuie howl If it is wound on too loo.si'ly, the enormous 
pressure put upon it^in printing causes the several thiekiu'sses to slide about 
over each other contiiuiously, with the result that the constant griiKliiig action 
thus sc^up rapidly vvears them aw;i4g until eventually tlie ]ap[)mg “ breaks” or 
is torn asunder, and at once l)ec<tmes utferly useless As all good w'oi k dcpoiKis, 
amoMgs^ other things, upon the hqijimg henig ol iiiiifoim ehestieity and density 
throughout,*!lnd of a smootli, even, unbroken siirfaei', it is of the utmost impor- 
tance to guard against tliese qualities being destroyed by the jiassage of hard 
substances between the lapjiing and the rollers Mvim a small nail or other sotid 
body falling into th 0 »maehin^ from tlie. floor above, or during repairs, is su(b<^i^Rt 
to cause a vast amount of damage to both rollers and lapping * damage which 
frequently entails several hours of skilled labour to reqiair. 

Blankets. — The ordinary printer’s blanket consists of from 30 to 50 yards 
of a thick, pure woollen fabric, tightly woven, and alterwuids shrunk and felled. 
In Gonimon with tlie “lapping,” it, must he of uniform texture and of <-qual 
thickness lyid elasticity throughout its whole substalce. 3’he function of tlie 
blanket is to supplement dt increase the effect of the elastic pressure afforded 
' bj? the lapping, and to this end it is*arranged to circulate continuously round 
pressure cylinder of |he machine I^weeii the lapping and the cloth to be 
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printed. In putting it ou the machine, therefore, its ends asp sewn together so 
as to convert it into an endless travelling b§,nd or web, and sewn in such a way 
as to leave no ridge at the seam. For this purpose the two ends are first cut 
perfectly square, then placed in contact with and flush with eayh other, and 
sewn together with fine, strong silk thread, the stitch used being generally a 
sort of “ herring-lioiKi stitch,” which crosses and recrossos the seiwn at short 
intervals, and makes a joint sufliciently strong to resist the w^'rkpig tension 
of the blanket. When juopcrly sewn’ in this way a blanket seam ought to leave 
no evidence on the printed cloth of its passage thrrugh tlic machine ; if, how- 
ever, it is in any way rough or iinevi'ii, these defects 'are at once ‘^demonstrated 
by the appearamje of a light-coloured mark right across the whole width of tha 
cloth every time the scam passes, lii course of tinuf hlaukets become hard and 
soiled from th (4 pressure of the rollers and the wet colour that penetrates through 
the cloth, and must then either he tunu'.d or replaced hy a new one. Wit*[i care 
and hy the use of “back greys” a good blanket can he made to serve for the 
printing of 10,000 to 12,()00 pieces of calico, and oviui then he in a condition to 
withstand washing, after which it may be used again for certain styles of work 
that make no great demand upon its jiower of resisting “wear and tear,” 

Mackintosh Blankets. The mackintosh blanket is composed of thn'c or 
more layers of fiiu', evi'iily woven eah(*o of good (piality, cemented together with 
a solution of India ruhlicr 111 najihtha. It is the outcome and the most successful 
of the many attempts made to replace the expensive woollen blanket hy one that 
W'ould be otpially ('flicient and at tin* same time much cheaper , and although it 
is not a (jiiitc jicrb'ct snhstituti', it is yet so generally nsi'fnl thwt m i^ome wau’ks 
it is employed to tlie total exclusion of tlu' costlier article. Mackintosh blankets 
are made in two ditt’en'iit forms ; one that reijiiires si'wing in tlic usual way, and 
the other a seamless blanket, which comes into the iiiark('t as a single piece of 
calico, three or four times the nsjiiired length of the blanket, and coated on both 
sides Nvith a spoinal preparation of india-ruhher, neithei sticky nor liard, but just 
sufliciently “ tacky ” to cause the several layers of the blanket to adhere firmly 
to each other, without any chance of slipping, when pressed together tightly in 
the printing inachme , 

To describe in detail the w'ay of putting this seamless blanket on the 
machine would be useless without a practical demonstration. 

One great advantage of mackintosh blankets over woollen ones is that they 
can be used for the strongly alkaline colours that play so important a part 
in modern calico printiiur, and which would rapidly destroy the w'ool fibre 
of the older style of blanket. Another advantage, tqp, is that they can 
be washed “ in .siVa,” a convenience which has led to the introduction of 
special washing appliances fixed behind the printing machine, and acting 
continuously on«,the blanket, so that 1 ^ always enters the machine qifitc free 
from “ dried-on ” colour. 

Mackintosh blankets arc eminently adapted to the printing (S 6nc patterns 
and shallow engraving ; but although suitable for most other kinds of work, they 
ar^ hotter discarded in favour of a woollen blanket when heavily engraved 
patterns arc to be printed, and in all cases where a largo (Quantity of qplour is 
intondbd to penetrate deeply in the fabric'. 

Washing-Blankets.— Of late years the use of washing-blankets has increased 
enormously, partly owing to the many recent improvements in the washing 
machines themselves, *and partly to the fact that cheap and serviceable blankets 
can now be obtained to withstand the extra strain put upon them Most of 
these blankets are composed of a single thickness of stout cotton cloth, water- 
proofed in various ways, and, curious though it maj appear, they flast better.^ 
th^ a 3-4-ply mackintosh. For some styles it is even possible to do good 
vork on a simple grey that has merely been passed through a solution of wax 
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rtud dried, but, as a jule, a much stronger fabric m used. At an important 
on the Continent a strongly woven but tine canvas of the best (lualitj is water- 
proofed by being passed through successive baths of soap and ahim, then dried 
^d treated i]i a solution of blood albunum, and tinally steaim'd imd calendered 
These blankets yield excellent results, and ari' as durable as any of their kind 
In many ca^^ the quality of the blanket is furtiuu’ iinproM-d by “ inei censing,” 
followed b^ fort-going treatment, or lu any of the incthods in which alum 
soap and wax are usi'il, eitlu'r sejiafati'ly or*log(‘th(‘r. 

Numerous types of bh-yiket washing inacluncs are in use, but most, if not 
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all, are base^upon some application of the sann' fundamental {Minciple, Le. tliat 
of subjecting the travelling blanket to the scrubbing action ot revolving brusl^es 
in conjunction with a cojnoqs supply of water. In some systems the blanket 
passes round a revolN^ing drum against which the brushes are pressed ; in otlier.s 
the binishes re.st against an upright slab or tabh' of slate, over which the blanket 
is drawn, ^d in yet others, again, the blanket simply impingCN upcm the brushes. 
In all cases “spirt” pipes are used to throw tine jets ot wift .r at a fairly high 
pressure upon the blanket, and tlie excess of water is afterwards removed by 
means of a pair of squeezer bowls, •between which the bhink(‘t passes on its 
Wfl>y to the drying apparati^, from whence it rc-enters^he printing machine. 

The great advantage of washing-blankets is that, in always prcsiuiting a clean, 
^dry surface to the back of the cloth,^ they render the use of “back greys” 
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unneceKsary, for, being unabHorbent, any colour they may pick up is easily 
removed in the washing machine. * 

“BackGreyfe.” — Back greys, as previously mentioned, are simply pieces of 
unbleached calico that are run between the blanket and the cloth to be printed^ 
for the purpose of protecting the former from the colour that percolates through 
the latter. They art' always used for woollen blankets and ordinanwiackintosh 
blarikets, but may 1)0 dispensed with altogether when washirig-bhinkets are 
employed, though they arc sometimes used along with them for certain styles of 
pattern. After being used as “back grt'vs,'’ tbe clo^i is sent into the bleach- 
croft, and, after “ souring” to get rid of the metallic salts and thidkcuiiig agents 
that it contains, is blcachi'd in tlic ordmary way, and used for printing just like 
any other cloth. ( alico that is (h'stincd for madder work is never used for 
“ back grcyH,”#ou account of the fact that in most cases the mordants anij other 
bodies it picks up in jirocess cannot be perfectly removed in the usual course 
of bleaching, and t;onsefjueutly show up when the cloth is dy(‘d. “ Bumps” is a 
name applied to calico that is set apart spi'cially for use as “back greys,” and 
“ buinp greys” are always em[)loy(‘(l, as far as ])ossiblo, m the printing of colours 
that are either vi'rv dilbiailt to 1 ►leach out or that atl'ect th(‘ cloth in other 
irremedial)le w'ays — such colours, for lustaiice, as Aniline black, Indigo blue, and 
the alkaluu! discharges iisi'd for tamiiu mordanted elotb and ^rurkey-red. 

Ill works where the printing machines are not fitted up with blanket-washers 
the difficulties of the management are increasi'd eonsiderahly by the necessity of 
providing a “back gny ” for every piece of cloth printed. A stock of 
cloth, greatly in cxih'Ss of what is actually icipiired for the exc^'utl()^l of orders, 
must always be ke])t on hand, and must, moreover, be bought with due regard to 
the W’idth of tlu' cloth along with which it is intended to work ; for if the “grey ” 
bo too narrow it is useless, and if loo broad it gets daubed wdth colour on its 
edges, and not only wastes e-olonr, but duties every part of the machine with 
which it comes in eontacl— lolleis, drying appaiatns, I'tc.- and adds to the 
difticnlties of producing elean woik. Apart from the capital invohcd in Jitocking 
a large (pnintity of cloth, the extra time and labour exjiended upon the handling 
of “ back greys ” anginents the “ cost of production,” and tlicir storage takes up 
a good deal of valnabh' sjiaee 'I'akcn altogctlu'r, the question of “back greys ” 
is one of tbe most irritating that a works manager has to deal with ; and it is 
not surprising, therefore, that every step taken towards their abolition should 
meet with the approliation of technical men. 

“Back greys” are usually seamed on a fine sewing machine, and for ordinary 
purposes this is quite snilicient, but where very delicate andrfnll all-over patterns, 
like ssephyrs, minute cheeks, etc etc., are to he printed, the ends of the “greys,” 
instead of being sewn, arc pasted together, as to avoid the least chapco of a 
ridge being formed. 

Furnishers and Colour Boxes — The “furnisher” is simply ^a wooden roller 
(covered with cotton or wool) which revolves on brass centres in slo^ ciil in the 
ends of the colour box. Below, it dips into tlie colour, and above, works in 
contact with the printing roller, to which it furnishes a constant supply of colour. 
For most styles of work this plain wooden furnisher is sufficient, but for colours 
containing mu^ solid matter, such as zinc oxide, sulphur, chalk, and pigments 
like Chrome yellow, it is replaced by a stiff revolving brush, which, in addition to 
supplying the printing roller with colour, serves to scrub out any deposit that 
may stick in the engraving, and thus prevents the production of weak impressions. 
In order to render this latter operation more effective, the “ brush furnisher ” is 
frequently made to revolve against the roller, but this is not essential except in 
the case of strong pigment colours — especially Ouignet's green. \ 

^ Tbe colour bK)xe8 ore long, *narrow, sbidlow troughs of wood or oo|^>0r, , 
%uppovt^ at each end on small shelves oi brackets, carried on a cheek of iron 
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attached to the adjustable bearings of the printing rollers, and moving backwards 
and forwards with them, so that wlj^never the pressure of the roller against the 
cylinder is altered, the relative* positions of roller, colour box, and fnrnisln'r to 
l^ch other remain the same. Double-eased colour boxes of \arions typi's are 
used in cases where the colour reipnres to l>e ki'pt eithei \ery cool oi woiked 
hot. For lulling [iiirposes ice is packed between the two casings, while for 
keeping tl* colour hot, steam is ji^ssi'd continuously betwi'cm tlu'in. 

Rollers.— The roll(*rs used in calico printing an* of two kinds -solid and 
shell. Both types vary i^ length from d2" to SO", and also ni diamctt'r, the 
solid rollers bluing restricted, for so\ eral reasons, to the small(*i sizi's, mz. thosi* 
between 5" and \'2'' in ^lann'ter. On the otlu'r hand, shell rolh'is may lx* 
anything from b" to 30" in di*imcter, thougli one firm in Fngland is liLtcd nj) to 
print, .and lias printi'd, patterns with a vertical icjicat of ncai*4y 1 'JO' - eijiial 
to rollers 40" diameter. Thcsi* large sizes an*, liowcxer, mmsiial, and very few 
firms arc able to produce ])atterns exceeding .‘Ui " in vertical n'peat 

The ordinary solid roller is appro\iniat(*ly b" diami'ter, and long I'liongli to 
take a pattern 32" wide , it consists of a hollow eylinder of eopper, the walls of 
which vary in thickness from V' to 1 j"; its surfai'i* is ground perfectly sniootli, 
and its circuiiifeieiice must he exactly the same from end to end. Inside, a 
“tab” or tongiui of metal (i" hroa<l and deep) extends tliroiighont the whole 
length of the roller. This “ tab’' tits into a corresponding slot cut in the shaft 
or maiidr(*l, upon whudi the rollci is forc(*d wlicn ri'(juiicd foi printing, and serves 
to prevent it from slipping round during tins oju'iation Solid rollers an* east, 
and afterwifrds Ifammered or rolled to inen*ase their <lcnsit\, and to ensure that 
tliey will yield a smooth, (‘ven surface, free* from granulation, when turned, 
ground, and polished 

“Shell ” rollers consist of a cast-iron foundation, upon tin* surface' of wdiicli a 
coating of copper is deposited eh'ctrically. This coating' \ancs in thickness 
according to circumstances, and iniist hi* (l(*posit('(l slowly and care'fnlly to avoid 
gramililtion or porosity, either of wliicli would n*iider it altogt'ther imsiiitaiile 
for its special purpose. When a sufliciently thick coating of copper is ohlamed, 
the roller is taken out of the depositing vat, well waslu'd, jint into a lathe, and 
ground and polished to size. If its siirfaci* is at all granulai, it is hiinusliiid 
under a heavily -weighted, [lolished agate, hut nowadays tlie science of electro 
plating is so well understood that, in the majority of cases, this final Imnnshmg 
is unnecessary. Thi^ iron foundation or “shell ” is m all respects, cxci'pt that of 
material, identical with a solid cojiper roller, and a “shi'll ” roller, therefore, naiy 
be used for precisely4he same ])iirposes as a cojipcr one , in fact, hotii ty[)es are 
used in the same pattern in scores of mstaiiees. 

Solj^ copper rollers are undonhV*dly the best from every jioint of view, save 
that of expense ; and even there it is ofily tin* initial cost tliiit» is greater than 
that of shell rollers. The great advantage of solid eopper rollers is that when 
the paueni*ln graved upon them is no loiig(*r in rcipiest it can be “tinned ofll ” 
in the lathe and a new one engraved in its }>laee ; and this can he refloated 
\intil the roller becomes too thin to use. In addition to this they arc much 
more durable, muclkless liaHle to accidents, and much more easily lejiaireij when 
damaged than are “shell” rollers They are also eminently aflapied to every 
stylo and method of engraving; and if any one of a senes of solid rollers, each of 
which oujht to be of exactly the same diameter, is out of ^i/c, the mistake can 
be remedied with the greatest of ease in the lathe. On the other hand, “shell ” 
rollers are comparatively cheap , thyy can be made on the spot ; tliey are lighter 
to handle ;^aiKl if well made, they are reliable in use, and can ho applied to most 
fcf the ordinary styles of f)rinting. But unless the dejMJsit of eop}K*r is fairly 
thick, they cannot be “turned off” and used again for another pattern ; neiUier 
can they be so easily and readily repaired, for if they are seriously cut or dented 
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it is most difficult to patch or plug them without lifting the copper in the 
surrounding pa^ts. And again, if thej are dropped, receive a heavy blow, are 
submitted to une(jual preKKurc, or subjected to the gn^at heat that is sometimes 
engendered by the friction of the mandnd in the Ix'aring, the coating of coppdt 
on their surface is very liable to be loosened from the shell, with the result that 
the roller bceoines absolutely useless until it is re-coppered and rci^graved. If 
this loosening of the copper of a shel] rolhu’ ts not detected at the time of its 
occurrence, it usually luanif'ests itsiOf in no unmistakable way the ne\t time the 
roller is put into the printing machine ; for, imme(lia\;dy the machine gets well 
under way and heated up a little, the looscuimg begins to extono, until finally 
the “lint doctor” dips into the (uigraving of the slightly bulging parts and, by 
tearing the copper })odil_) away from the shell, spi^ils at the sami' moment the 
“lint doctor,^’* the cleaning doetor, the blanket, and the “lapping” On the 
whole, however, sliell rollers are exei'edmgly good substitutes for solid copper 
ones ; and, now that their mauufaetun' is thoroughly understood, they may be 
used with the utmost contifli'iice for most classes of work, and may also be 
engraved by machine if the co[)[)er is moderately thick and the jiattern not too 
heavy, l^erhaps the greatest convenn'iice allorded by sludl rollers is that they 
can be made, with ]K'rfe(;t safety, to any sizi' desiri'd." 

For instanc.e, at the works of Messrs F Steiner A (lo. Ltd., Ohurch, 
Lancashire, who possess tlu' largi'st ]>rmting machine in tlu' world, one of the 
authors has dealt with ten-colour patterns, tin* shell rolli'i's feu* which wiu'i^ each 
80" in circumference and 80" wide, and at the sanu* works some oi tlu* rollers 
employed for “sarries” and imitation “ hat ticks,” etc , are VveiT larger. In 
these huge rollers the eopjx'r is dt'posited upon an iron drum, the hubs of which 
are bored to tit tlie ordinary mandn'ls iisiM in the machine. If made in copper 
alone they would have to be very thick to overeoim^ their tiuideiiey to siiring in 
the middle during tiie printing operation, and would eon.secpiently be enormously 
expensive ; and if tliin enough to be of ri'asoualile price, they would be very 
liable to distortion during the course of the various pnxH'Sses and handliirgs they 
go through from tlie time tlu'y are first mad(' to hiung used for printing. 
Copper deposited on a rigid, hollow iron drum, liowt'ver, is free from these 
drawbacks ; and although large rollers made in tins way arc sonu'whnt difficult to 
manipulate in practice, they yield surprisingly good results when everything is 
taken into consideration 

Printing rollers are sometimi‘s made of brass, but they offer no advantages 
over copper rollers, and, if anything, give more trouble, on account of the extra 
time it takes to burmsii out fine scratches, which can bb repaired in a few 
minutes on a cojipc'r roller by the printer himself, w ith a small finger-stone and a 
steel burnisher. Occasionally, too, eopp<*r rollers are niekel-plated to increase 
their surface hafdness, but they are tlien open to the same objection as brass 
rollers; and, m addition, the film of nickel is ajit to peel off, «Aith disastrous 
results if it occurs whilst the maeliine is printing ** 

Mandrels. —Mandrels are the long steel shafts which serve as temporary 
ax^es for tlie printing rollers w hen the latter are placed in the printing machine. 
They are iisuall^^ about a yard longer tlian the roller, and project 18" beyond it 
at each end. For a distance* of 6" or 8" on eaeli side of the roller these 
projecting portions of the mandrel are turned to a perfectly cylindrical neck, so 
as to work smoothly hi the brass steps of the adjusUible bearings in \vliich they 
turn ; for the rest they are tapered offi, at a convenient angle, to facilitate the 
slipping on of the rollers and Ikix- wheels^ and to reduce their weight. The 
middle j)art of the mandtel, between the necks, and njxin which the roller is 
forced, corresponds in diameter to the internal diameter of the roller that il 
intlJnded for it; it is slotted from end to end for the reception of the “tab” 
inside the roller, the size of the groove being slightly, larger than that of the 
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*tab”; and it tapers a little, so that the roller may be forced iigblly upon it, 
It ought to have been mentioned J)ofore, that the roller itsidf also tapers 
internally in exactly the same way. Th<‘ forcing of the rolh'rs oi‘i the mandrels 
i»done in a special maclime, and recjinres to be perlormed with •care, as, it the 
full power of the machine IS exerted too suddenly, hoth loller and mand’nd are 
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liable to be strained and renderi'd (piite usidcjss f(»r tlu* time heing Fig. 
shows a “forcing ” machine or “jack ” for cop[)er rolleis. 

FNtJKAVINd OF ('OFFKb bObbFbS. 

The engraving of printing rolleis is a distinct and a liighly spi'cialiscd 
branch of calico printing, and has Imsmi developi'd, in vaiions diU'ctions, to such 
an extent that at tlie prejjimt tinu' it may la* looked ujion as a separate industry. 
So much so is this the case, that many linns devote t lu'instdves exclusively to 
the engraving of copper rollers , and it is not at all uncommon foi small calico 
printing establishments to depend entindy upon such linns for tin' (‘tigraving of 
all their patterns. Larger concerns, too, si'iid a gr-eat many of their most 
important designs to be engraved hy outsiders - souu'times hecaiise their own 
engraving departmentjs too small to cf)pc with all the work they r(’(piir'e, soiiie- 
timea because their .stall is not sulhciently expeit to (‘x<*cuti' tlic Lest class of 
engraving, and sometimes in order ti^^relieve themselves of tlie resjionsihility for 
difficult Work, and thus ensure themselfes against loss, foi, oi course, if the 
engraving canno^ be made to gi\e a satisfactory reinh'ring of tin' original d(‘sign, 
or the diflivoiip of the rollers is a long time overdin*, they liave a chum against 
the engraver. I'Vom tliis it will hi* sei'ii that a juactieal calieo juinler is not 
necessarily a practical engraver as well; at llie same tinn.' a knowledge of tlie 
different methods of (^/igraving is vastly mterf'sting, and to a eertain extent most 
requisite, so as to enable tlie calieo printer to n'cognise nioie fulfy^ the Me<rpe of 
his art. *I^o this erjd, therefore, the following remarks will be eonhiu'd, tl»e 
more so as4he limits of tlie jirescnt work rendc'r iriipossi))h' ^riything more than 
a brief explanation of the three principal methods (»f engraving. Kven these 
methods embrace so many different processes, and call for tlie apjilieation of 
machinery of such complexity, pre;cision, and delicacy, ^liat justice could only be 
dilnc to thefn in a troatis# devoted specially to the subject. Omqjrcssion is 
ipeoessary ; and coiisequentlyv while referring the reader to larger works, such as 
E. Bertboud’s Traite de la gravure mr rouleaux^ for details respecting the 
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methods of practice and the machines employed in engraving a design on 
copper rollers, a brief resume of the folloyfing is all that can be given here— 
Hand engravirfg, Machine engraving, and Pentagraph cngmYing. 

At the outset it may be well to note that the object of each method 
engraving is the same, and that the results of each, although achieved by very 
different means, jjresciit the same general appearances. Lines am- obtained by 
the cutting of a simple furrow or groove pi tlie roller; solid wijfcts, by first 
engraving the outline, and then lillitig in the space thus enclosed with parallel 
lines, engraved closi' togetluT so as to form a seriis of angular corrugations, 
something like tlic surface of a file. ’’Jdie number or these cornigations or lines 
to the inch eonstitnti's what is known as tlie “scale” of tlie engraving, and 
the coarser the sciih', the dei'pi'r must lie the e^|gfaving, and the more colour 
will the roller put on tlu^ cloth. As several scales can be engraved on different 
parts of the same roller, it follows that, from a single roller, several tints of 
one colour can lie jinnted at one ojieration. In theory it is ])ossible to obtain 
every grafi[atiou of colour tone between pure black and pure white from one 
engraved roller; but in practice it is found that llu* uneven surface of woven 
fabrics is incapable of receiving the impression of inon' than two or three of 
the nunieroiis gradations that may be engraved on one roller, and consequently 
it is but rarely that more than three “shadi's” or gradations are attcinpti'd on 
a single rolhu-, any additional shades that may lie reej Hired lieing ordinarily 
obtained from a second or even a third roller. A shaded elfect may be olitained 
from a .s//e//c rolh'r, especially if it be engraved m stipple, but such work is 
usually unsatisfactory on msconnt of its “speckly,” “])nH)y,”,or “patchy” 
appearance. To avoid this defect, a second roller is cngiaved to jirint a flat 
tint over the whole of the shaded work on the first, the, effect of the two wet 
colours falling together being to cause the shaded portions, wliicli art* printed in 
a dark colour, to “swell ’’or run into the pale super])osed tint, with the result 
that each tone blends with or melts into its neigldjours in a jierfectly irn- 
peroeptiblo maimer. It is not necessary even to print a pide tint of the colour 
used for the shaded roller ; a colourless paste will do (piite as well so long as the 
moisturii required to cause the “swelling” is applaud tp tlie cloth, or an entirely 
different colour may b<‘ employed, in winch e.ase tlie double gradation of tone 
and colour is olitained. k’or instaiu'c, if (he sliaded part of the pattern is 
printed in red with a yellow siqierposed, the effect obtained will not only show 
gradation of tone, but will also display an exactly corresponding gradation of 
colour, ranging from dark red, througli various shades of scarlet and orange, to 
pUre yellow. This faiulity for the production of various effects from few' rollers 
is one of the most important qualities of roller printing, and one that is largely 
utilised in every printworks 

As a rule, v combination of “line”* and “stipple” is employed for engraving 
gradated effects on copper rollers ; very light line engraving is^not suitable for 
the most delicate tones, and heavy stipple engraving cannot he m»de tb give an 
even shade over an extended space of solid colour. But using the two styles 
together, very good eft'ccts are easily possible. For exaiiqile, in expressing the 
idea of a flower in light and shade, the darker pavts of it^ Ji^id those in shadow 
woiitd 1)0 eng^ived in line, to print as solid patches of colour; from these, lines of 
diminishing thickness would be made to radiate, according to the sh'ape of the 
petals, and finally (Jots (or stipple) of various sizes and depths, and at constantly 
increasing distances from each other, would be added between and beyond the 
radiating lines, to coni[)lete the scheme of gradation. Rollers engraved in this 
way, when printed in opn junction with siiperj^osed colours, yield wonderfully 
delicate effects of shading, but it is questionable w^iether the ambunt of 
they represent is justified by the effect obtained ; artistically speaking, flat effe^^ 
based on frankly conventional lines, with gradation suggested rather than 
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realised, and unniarred by fussy detail, generally give more satisfaction to those 
best able to appreciate the highest cjass of decorative work : l)ut, at the same 
time, “stippling'' is quite an easy and natural proi^css in metal ehgraving, and if 
U^ied with restraint, it is dithcult to see what objection there is to its employment. 

Fig. 30 illustrates tlu' usual tn-atmeiit of a roller engraved to give' ollects 
of shading ; dots are exaggerated somewhat for the salo' of ehnirness. 

Another^m^tliod of jirodueing efleets of light and shade is to engrave the 
entire design in various shajx's and size?> of delicate masses and diflereut 
qualities of graduated Ini^, tin* whoh' sur- 
rounded ))V a*fine regular outliiu*, and then 
printed in a dark, ncli colour 'hhis style is 
usually employed foi Mngleo;o|our ellects, but 
its rangii may be extended by allowing a 
second rollm’ to print a pah* Hat tint o\er 
the greater jiart of the ])attern, I In* unju iiiti'd 
portions of tlu* clotli tlien showing in white* 
as high lights. 

.\umerous othei ('Hects of lux* and stipph*, 
solid mass and superposition of eoloui, aie 
also ill general use . in the possilile eombina 
tioris of the ^ ai ions qualities oi copper lolh'r 
engraving almost any etleet capable of being p,,. *50 I'Aunq.h, ol slippl,.* ngi-avuig 
])rinted can be obtained, and nowadays it is 

not so much ^ (pio^tion as to how a ce'rtain ('lte(*t is to la* got as it is of the 
chmpcKi way of gc'Lting it 

Hand Engraving -The pimeipal implements used m hand ('iigiaving consist 
of gravers or binins, small jmnehes and light hammeis Tiu* giaxers an* made 
of line (piality ste(‘l bar, sqiiaie 01 rhomboidal in s(*ction, slightly tapering from 
handle to point, cuivi'd a litth*, so ;is to ('liable them to la* worked almost 
jiarnlh'l wnth the Toiler, and mounted in a short wikkIcu handle with a rtainded 
end. 'riu'ir |)oiuts are obtain(*d by grinding thmr ends oil at an angle, so that 
their cutting edges ai’e, formi'd by the edges at. the outsidi* of the curve 
(see fig. 31 ). 

In use, the Ltraver is held between tlu* thumb and forelinger, and the handle 

in tlu* jialm of the hand, d'lu' jioint 
is guided by tlu* thumb and driven 
lorwaid by the jin'ssure of the palm, 
tlu* tool being lu'ld at an angle very 
slightly inelmed to the roller. The 
pattern to be engja\ed is transferred 
to the roller by any ,.sintabh‘ means 
- generally fiom a tracing in lamp- 
black and oil, or in some colour con 




taming a soluble sulphide, which, 
when laid u[)on the surface of a moist roller, leaves its imjiression in black ling^ 
of copper sulphide After th*? pattern is eiigtaved, tlu* roller must be polished 
with “Water of Ayr” stone and watei, to remoxe the burr raised I)/ the 
action of fhe graver, and after that it must he burnished, if required to jirint 
very intensii colours, since the fine scratches left on its smooth surface after 
“fttoning” tend to leave their impression on the cloth (tech ^‘scum”). 

Koller-engraving by liand is a slow process. It is only used for the most 
delicate and important work, and for Firg(3 designs of wjiich only one repeat can 
H put on t^e roller, and \^icli are therefore too big to be engraved by any 
^ther method. 

“Stippung” is a form of engraving that can only be done by band, fn 

• 6 
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principle it is simple enouf^h, being merely the punching of small dots on the 
surface of the roller, but in practice it is most difficult to do well, as it requires 
the utmost delicacy of hand in its final sbiges. The slightest inequality or 
suddenness in* gradation tells at once in the printing machine; and if the def^t 
is caused by the stipple being too deep or strong, it means that it must be 
burnished or polished down and re-engraved — an operation whie4i affects the 
neighbouring portions of the engraving, anrj thus makes it nece&ry to re-touch 
a good deal of the work that was previously satisfactory. ‘‘Stippling” is per- 
formed by means of fine, sharjily-jiointed steel jmnehes, which arc held in 
position on the roller with the left hand, and thenUightly tap}:?ed with a small 
steel hammer held in the right hand. The handle of the hammer is from 8 to 
9 inches in length, and made of a “ springy ” wood, Vhieh ensures tlie rebounding 
of the head (from the top of the jimieli, and so adds to the delicacy of the 
engraver’s touch. The ditlieulty of stip])le engraving will he better understood 
when it is reniemhered that every dot engrav(‘d raises a minute burr, higher in 
proportion, as the dot is deeper, and that eonseqmuitly the engraver has to make 
due allowance, at every stage of his work, for the final “polislnng off” of the 
surface rougliness caused by thi' thousands of “burrs” thus ])ro(iueed, which if 
allowed to reiiiaiii would lilt the “doctor” blade evciy tunc they ])assod under 
it in printing, and give rise to faulty work. 

Machine Engi'aving. — In maehine engraving th(‘ pattern, instead of being 
cut clean out of the surface of the roller witli a sbaiqi mstrumeiit, is stamped or 
indented thereon by mi'ans of a. previously prejiaic'd “mill” with the design 
raised upon it in irhef. The ma, king of this “mill” invoKes many consecutive 
operations, and a number of details to wliieh Uk* most careful attention must bo 
paid to ensure success. 

In outline the jirocess of machim' engi'avmg is as follows — At the outset, if 
the pattern has not been designtid fiu- a definite size of i-olli'r, it must ho altered 
in scale to retreat e.cacfli/ a given number of times around the circumference of 
the roller ntion which it is to be engra\(‘d. One repeat of it is then tl'ansferred 
to, and engraved by hand upon, a small roller of s(»ftened steel, known as the 
“die.” Formerly the transfer was madt' from a tracing in })rmtor’s ink or a 
similar composition, but at the jiresent tinu' it is fre(]U('ntly carried out in the 
following manner, which has the advantage of giving a non smearable transfer. 

The polished and ])orfectly clean plain die is immersed m a solution of 
copper sulphati' until its surface is evenly coated with a deposit of metallic 
copper: it is then washed, dried, and has wrapjicd round it a tracing of the 
pattern executed in a colour containing a snlpliidi* , the t-»*acing must be wrapped 
so that the repeats join up exactly, and in order to prevent it slipping it is made 
on a polished or varnished paper, winch, wfion slightly damped by being breathed 
U|X)n, adheres- firmly to the die ; the" whole is now' wrapped tightly in several 
folds of stout })aper and tied round with string, and allowed to stand an hour or 
two, after which, when the coverings are removed, the pattern fotind to be 
transferred to the die in lines of copper sulphide. The engraving of the 
idie completed, the next process is that of “hardening.” For this purpose the 
die is first painted with a thick coating of a tfhalky composition, to prevent 
its surface frem oxidising, and then packed m an iron case containing bone-ash, 
and sometimes a little charcoal, and heated to a cherry-red heat fh a special 
furnace, after which it is plunged into cold water, and finally “ tempered ” to th^ 
requisite hardness. It ought to have been noted that, before “hardening,” 
the surface of the die outside the limits of the pattern is punched all round with 
fairly deep iudentations^ the object of which is to raise a coarse burr at each side 
of it — a burr which- prevents lateral movement during the subsequent opAs^* 
^on of “clamming.” To make the mill, the die, engraved and tempers 
above, is now placed in a specially constructed rotary press, the “ clamming 
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macliino,” and screwed by hand into close contact with another small roller 
similar to itself, but of softened steel,, the mill. The machine is then set in 
motion, and the first effect of its action is to cause the burrs on ‘the indented 
edge of the hardened die to sink into the softer metal of the mill, and 

gradually, as the pressure is increased, to force this latter into the indentations 
themselves, t!»is raising corresjionding projections on tlic mill, souk' of which, 
being always yi l^icsh, or gi'ar, so to sjicak, with the “die,” ctfci-tually prevent 
the tw’o from slipping backwards and forwar’ds latia-ally during tlicir rotation. 
The die and mill arc tlicn^kcpt icxolving in frictional contact with each 
other, and iindcfr constantl}^a.nd regularly increased pressure, until tlio soft 
mill has taken an impression in rrhrt ot c\('rv Iiik' and sti{i])Icd dot 

engraved on the die During tjus ojK'ralion tin* mill and die must he daubed 
freely wi^h lubricating greasi', and it is, moreover, ('specially imj)()il#nl to apjily 
just the right amount (»f picssurc, as othciwise the work will he dcfcetivi* If 

the pressure is too liLdil, tlu* path'rn will he iiieomph'lely transferred to the 

mill ; if it IS too heavy, tlu' mill l^ liable to he enisheil out of .'^liajie, tiic 

relief to he damaged, and the die either stiamcd or hioki'ii. After 

“clamming’' tfio mill is placed in a lathe and has its rough edges turned oft 
and tapered to below tin' level ot tlu' l)aekij:round ol the lelief, so ns to jirevent 
any part of it e\(;ej)t that e.m vmgthe jiatli'rn from coming intoeontaet with the 
copjior rollei during IIk* pioeess of eiigiavmg. It is now hanh'iied in ('xaetly 
the same way as tiu' die, and, after (^leaning, it is leady for iis(‘ Thi' dimi'iisioiis 
of dies and mills vary ac< ording to tlu' stvle and scale ol the’ pattmais to he 
engraved. As*a g(*neiai luh', howevt'r, the eneiimlert'iici' and tin' width of the 
working surfaeti of a die eoin'spoiid to tlu^ veitieal and sale “lepoats” of the 
design; hut in the ease of very small “allovei” I'ovi'r jiatteins, which n'ally 
repeat at very shoit distances, sf'va'ral “tv'peats” are iiL'cessuril v put on a single 

du'. The dies usually employed vaiy lietvveeu ! ' to h' 111 leiiglJi, and 'S' to D" 

• in cireiimforenee. As ri'gards tin* si/(‘ of mills, they may he any iiiiiltiph' of 
the die in eireumferenee so long as they will repeat a vvhoh' iniiiiher of times 
round the eop{)cr rolh'r , in length or width they must, ol course, correspond with 
the die. • , 

The machine list'd for engra,viiig the full si/ed roller from a small mill is 
too eomplieated to desenhe 111 detail lu're, and foi jiart iculars ol its const ruction 
and w'orking the readi'r must consult out' of the treatises dealing specially with 
the subject of engraving. Ilrielly described, liovvever, it consists of (wo strong 
,ca 8 t iron ends, connected together with long vvi ought iron stays and each jirovided 
with a hearing in whiel^, a shaft or axle levolves. This slialt, upon vvliieh the 
roller to ho engraved is fixed, may he lurm'd eitlu'r l>y liand 01 power, according 
as to whether its movenu'ni is to he (‘yiitiniious or intermittent. At tli(' hack 
of the machine, and a little below the Ic^el of tlie shaft, a slide or “rest” 
extends from end to end of the machine, and along tins rest a strong pilhir-likc 
sup|X)rt fof a Ijiiriged lever is arranged to travel to and fro whi'ii actuated by 
means of a screw' hxed between the double hai of which the “ rest ” consists. 
The long lever, liinged at one end to the top of the travelling or adjustable# 
support, extends forward to tlie'front of llio machine at some distanei; above the 
shaft (and roller), and is furnished at a point immi'diah'ly over thi axis of the 
latter with*aii adjustable block hearing for the reee[)tion of the mill, which 
thus rests ^iactly on tlie toj) of the rolhjr when the inaehire^ is in use. In 
addition to these essential parts, a modern engraving maclimc is provided with 
various other fittings and devices, designed with a view' to giving tlie engraver 
perfect control over every movement, afid to enable him ^ adapt it to different 
sisiJi of rollers *and to special styles of engraving. 

The actual engraving is performed as follows Tlie roller is first securely^ 
£ed on the ^aft, and then the mill is brought to bear upon it at one end, the 
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utmost care being taken to see that the two are perfectly parallel, and that their 
respective axes are in perfect vertical aliginiicnt with each other. Any deviation 
from these conditions results (a) in niistitting of the “repeats,” and (b) in more 
or less loss of crisp definition, esjiecially in strongly engraved, patterns. 3^ he 
machine is now s(^t in motion, and as the roller is in fiictional contact with the 
mill, the two revolve- simultaneously, and the latter indents its pattern into 
the Hurfaci- of tlie former. At the commencement of the engra^in^ the pressure 
of tin; mill ujion the roller is com))a,rativ(ily slight, but, after the first circuit 
of the loller is completed m shalhtw mt.iglio, it is t^radually increased from time 
to time hy adding weights to the frei- end of tile levi-r, until the pattern is 
engraved as dci'ply as may he. When a jiart of the roller cipial in width to the 
length of the mill is fully migravi'd all roilnd, tin- mill is lifted, and, 
together wifli the jin-ssuit' levi-r, is moved lati-rally to its next jiositioii by means 
of the travelling h-vt-r suppot t The next jiosition is, of course, that in which 
the side repeats join up ('\actl\ to com])let<' tin- pattern. ''J'he oiierations are 
then repeated again and again until the whole length of tlu' i oiler is fully on 
graved It is then taki-n out of the niachim', and “stoned” and jtolished as usual. 



In fig dli (which jiretends to no moie than to illustrate, m simple diagram- 
matic form, tlu' ])rinci{)le of machim' (mgia\nig) the disposition of the essential 
parts of an engraving nuK'hnu' aie shown K is the f^oller, M the mill, if the 
adjustable beaiang for tin- mill, L the pre.ssure lever, X the slide rail or rest, 
S the sliding su[)poit carrying the lever, AV the weights for applying the 
necessary pressuie to the null, and Z the screw or “worm” for jittering the 
lateral [losition of the mill. 

The introduction of nnichim' engra\ing not only cheapened «tand accelerated 
the process of engraving, but at once rendered available many styles of design 
^ that were previously either ini})ohsible or too expensive to engrave by hand. 
Such, for instance, arc small “cover” {uitterns and fine fancy stripes wdiich 
repeat hundccds of times on an ordinary sized roller, and which would occupy a 
skilled engraver many weeks to execute by hand. If executed by machine, 
however, one single “ re[)eat ” or a solitary stripe of such patterns^ engraved on 
a die, would bo all the hand-work required for the engraving of a full-sized 
printing roller, and the work would not only be done more exj)editiously and 
cheaply, hut would be uuicb more regular than if engraved by hand. 

As the dies of a pattern are always presjgrved it is obvious thatid in 
addition to increased speed of production and economy of skilled labour, macliipe 
engraving also affords special facilities for the rapid re-engraving or strengthen* 
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iiig of a roller that is worn down, or for the replacing of a broken or worn-out 
mill— both advantages, the practical value of which cannot bo over-ostiiuatcd. 

When a multicolour pattern is to lie engraved by machine, it’ is of course 
nocissary to engrave a separate die for e\ory distinct colixir.* TIu' dies 
must be of (-xactly the same dimensioiiH , liut tlio corresponding mills made 
from them may vary, so long as their ciKMimfereiices aie a multiple of those of 
the dies and a,difisor of thosi' of the^rolh'rs. 'I'he rollers, of course, are all of 
the same diameter and length h’onnerly (‘ach* suceetslmg loller of a multicolour 
pattern was made slightly larA'i* than thi' one pK'ctvlmg it m the machine, so 
as to allow for till*- st retelling l^f the cloth as it passed throueh tht' maehinc : but 
this arrangement had the diawliaek of lasjuiimg tlu* lollers to hi' always worki'd 
in the same order, and was eonseyuently abandoiu'd, as more bother than other- 
wise ; for^t IS often m'ci'ssary, wluai many comlunations of colour am printed to 
one design, to re\erse th(‘ ouho' in whu'h some of the rolh'rs aie woiked, for the 
purpose of preser\ing, as mueli us jiossdde, the jiuiity of the pah'r and more 
easily soiled tints, it being a principle m printing that the moix' delicate colours 
must be apjila'd to the cloth before tiu' darker (or “dirty”) colouis. I'lu' cause 
of the soiling of (h'licate colours in m.iehme pi mtmg was touclx'd upon 111 the 
opening discussion on the n'latna' merits of block punting and rollm* or 
“inachiiK'” printing, and nothing mole need be said about it lu'rt', ('\c('})t' to 
mention that it is a wt-ll asiaulaimal l,aet, known to all practical imm, that a film 
or “scum” of dark coloui on th(‘ .so//;/ufv- of a light colout is mmh more easily 
removed in washing than if it. oiaairrtMl under the lii;hl eoloui, that is to say, if the 
light colour weiK; priTited on clotli alieadv staiiu'd by passing iindi'r a dark roller. 
In the lattei event the pah* sh.uK' is 11 leti ie\ab]\ sjioilt, it being jiraetically 
impossible to remove the underlying dark tint without lemovmg the light one 
along with it. k^ir this reason lolhus ari' nowadays always mad(‘ of the Hamo 
size for a given ])attern, so as to allow of their being ehangial alioiit as riMpiired. 

' The only exception to this rule is tlu' “blotch” or background rolh'r, which 
is still freipiently miuh' a little laigm- than the others, in older to fill up any 
vacant siiaces dm' to stretching, and which cannot well be worked anywheie but 
last, on account of the masi^of coloui it [uits on the cloth If it is worked 111 a 
pale tint it is often precedi'd by a jilain rollei, mt('rpos<'d betwei'ii it and the 
others. This plain roller works in a colour box containing stan h jiaste, or gum, 
and serves to n'lnove most of the su[)eii!uous or ‘‘top” colour from the i-loth 
before it reaches the “blotcli.” It is commonly kiiowm as tlx' “starch” or 
“ gum ” roller , and its use is not confined to anyone place in tlu' machine, it 
being interposed wherev(ir its action will la* bi'iiefieial 

Pentagraph Engi'aving. — Ik'utagraph ('ngra\ing is based ujion a principle 
entiiely different from that of either hiual engraving or ol machine engraving; 
the pattern is neither cut out with a graVc-r noi indi'iited by a mill, but is 
etched upon the roller by mi'ans of nitric acid I'kir this purjiose the roller is 
evenly coated wilh a thin film of a hard-drvmg bituminous varnish, and then the 
pattern is transferred to it with a diamond j)omt which cuts thiough the varnish, 
at the same time laying bare tlu* co[)])er wherever it touches On jdaemg the • 
roller in the etching bi^/h, the liitric acid only dissoha's out or “etches” tlie 
exposed parts, tlx* film of varnish ]>rotecting all those portions that ift'e intended 
to remain wRite in the Kubse(pient printing liut the distinguishing h'ature of 
pentagraph e'ngraving is not in the application of the well ^nown proce.ss of 
etching to the engraving of printing rollers, hut iii the method of transferring to 
the rounded surface of the roller at one operation any re(piiied nundier of the 
“repeats” of a^design, one “repeat” of which is cn|<ravefi, on an enlarged 

scall, upon zinc plate. Two types of machine are n.sed for this purpose — 
curved-table and the dat-table machmefi— - but both are so intricate in# 
construction that it would be hopeless to attempt to describe their mode of 
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action in detail without an elaborate set of working drawings or an actual 
machine to refer to. It is therefore. impossible to do more than to touch 
briefly upon the process of pentagraph engraving, and to refer those who may 
desire fullerMrjformatioii to the H)>ecial literature of the subject., 

TIjo first pentagraph luaehiiic employed consisted of a simple modification 
of the rhomboidal arrangement of levers well known to draughtsmen as the 
“pantagraph.” It never gained any measure of commercial ‘siK^ess, however, 
and was soon discarded, not tlml it was altogether too limited in scope, but 
because the style of design thmi in vogue was better engraved by other means. 
In 1851 Rigby made the first eurved-tahle pentagi^ph used in*Europe. It was 
constructed on the linos of the American invention of Whipple, who had replaced 
the system of levers by an ingenious contrivane(' based on the fact that if a 
large whecl«and a small wlua'l are fixed to the same shaft and revolve together, 
a point on the circumference of the large wheel will cover a greater distance 
than a corresponding point on the circumference of the small wheel. The 
distance travelled by a given point on each wheel is, of course, .‘M416 times the 
length of its diameter, and (H)ns(‘(piently a 5-inch wheel would cover 15 
inches (in round numbers) while a 1-mch wheel would only cover 3 inches; 
that is, the ratio varies in direct jiroportion to the nispeetivc diameters of the 
two wheels. The rotary movement of tin* whei'ls transformed into linear move- 
ment and communicated by suitable meaiis to dia.moiid tracing-points at once 
aflbrdcd a means of reducing tlu' width of the lateral repeals of a design as much 

as desired, and a modification 
^ of the saure pn?>iei[jle, in which 
the roller itself plays the part 
<»f the smaller wheel, provided 
for ail eipial reduction of the 
b vertical “rejioats.’’ This im- 

Flo. 33. -I’nncipl.' ..f tlif llal-tal.l.. peiitaKrapli mncluno of Wl.ipple Mid 

Righy h(‘iug easily afiphcahle to 
a wide range of styles, was at once adopted h) the leading engravers, and, 
with a few additions and refincnuaits, is still extensively used. 

The more eouveniont and l(‘ss eumhrous Jlat-tahle 'pentwfraph was invented 
by Shields in 1857, and embodied an ingenious and entirely novel method of 
reducing or varying the dimensions of the pattern transferred to the varnished 
roller. Its princijile is someuhat ditlieult to (le.Miribe in words, but it may, 
porliaps, be best explained by saying that it is )»ased upon the observation that 
a body starting out from and moving in a direction objiipie to a given straight 
lino, travels along the hypotenuse of a right-angled triangle, one side of which 
is formed by the given straight line, and, the other by dropping a perpendicular, 
from the final point of ri'St of tlie body, on to the given straight line. The ratio 
between the lengths of these two sides of the triangle varie^ according to the 
inclination of the hypotenuse, and, conseipiently, by altering «this Matter it is 
possible (within limits) to make one side any fraction desired of the other. A 
1 glance at lig. 33 will make tliis point clear. 

Lot a h ho the given straight line, 'rheii a body X travelling obliquely from 
b to (• will ‘eover, laterally, a distance c<jual to a h, and at the same time will 
obviously rise a distance equal to c a (or d b ) ; and if c 6 be inclined at angle of 
about 13j'', the lipe r a will be four times less than the line a b. Ift practice, this 
principle is worked the other way about ; that is to say, the body X moves 
perfectly horizontally along a fixed cross-bar below, and in a groove cut ra an in- 
clined and movable leyer above, the result lieing that the inclin^ lever travels 
backwards and forwards according as the lK)dy X is moved to the right or trf the 
*left ; and the distance the lever travels always bears a definite relation to jts 
angle of inclination and to the amplitude of the movement given to X. 
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In a flat-table pentagraph machine two such sliding levers are em})loyed, — 
one to provide for the horizontal lines of the design, and tlie other for the vertical 
lines, —and as their motion is comjioundod through the medium of a sliding arm 
\)ihich aotuati^s them, eitlicr independently or both together, it, is jiossible to 
reproduce on a smaller scale any kind of line whatsooM'r, he it vertical, horiyontal, 
oblique, or curved. For this purjiose the sluliug arm is furuislied with a tracing 
point for gomg^jver the design, and tlie inclined movahle levers are conuecUMl 
with diamond ])oiutH which bear oli tlie vlinushed roller and cut a reduced 
replica of the design thereon through the him of vaiaiish, thus laying hare the 
copper in readitiess for the#tc]img liath. 

Figs. .'14 and 35 nqu'esent a section aiul plan of a Hat-tahle pentagrapli 
machine. They are stripped of deta,d, and must he taken as purposely exagger- 
ated, to illustrate more clearly the working of 1,hc machine. 



Fuj -ScftKMi of tlio llat-1(il)l<- poiUagiapli. 


The parts are numbered and lettereil as follows- — (1) is the framework of 
the machine, to which the various fixed rails and liars an- at taehed , ('2) the talile 
upon wlfleh tiie design to he trauBforred iu the rollei R i.s laid ; (3) the tracer- 
rod, carrying tlie tracer 1 at one end of it, and at tin* other attached to the 
bar 7 which on the tlanged rollers in acro.ss the carnage H, which in turn 
runs on similar rollers n, a on tlie fixed bars A, A at each side of the machine. 
The tracer-rod 3 passes freely throngli the bar 5 and In'tweeii the guides 6, 
which always maintain it at rjght angles to the bar 5. From tlie (airringe 8 an 
arm 9 extends npwarSs^ carrying tlie stud lO which works freely, hut without 
side-play,* in a groove cut from end to end in the lever 1 1. 'ITiis lover is attoehed 
by an arm.l^ to the cross bars 13, 13, running on the rollers 15, 15, along the 
fixed rails 16, 16 ; and it may be adjusted at any desired aTij.,)e, m reference to 
the tracer-rod, by means of the slotted boss and set screws 14, IF When thus 
inclined its groove forms an inclined qilane, against which the stud 10 acts when 
Ihe carriage*8 is pushed bapkwards and forwards by tTie tracer-rcKl 3, the result 
of this motion being that the lever 11, and with it the two cross-bars 13, 13, are 
moved transversely a fraction of tlie distance travelled by the carriage 8. The 
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diamond etching tools ore supported on tool- carriers rigidly fixed to the bars 
13, 13, and consequently move along with them, scratching a line through the 
varnish on the' roller H at the same time. The bar 5, running on the rollers 
/ on the fixed. rail «, is provi(l(>d with a stud 23, which works iii^ a groove 
longitudinally in a second inclin(*d lover 22, exactly like the lever 11, in that it 
can be fixed at any Kiutable angle by means of the boss and screws 21. This 
lever 22 is connected by the arm 20 to the cross-bar 19 of the carriage 18, which 
runs on the fixed rails ?/, bi'ing sn{)poVted thereon by the rollers e. The varnished 
copper roller It is mountcHl on the mandrel M, wiiictli turns in sliding bearings 
fitted into the two slots at tin* top of each side of tlic framework ; and as the 
ends of the roller It rest in frictional contact with the side bars of the carriage 
18, the roller rcvolvi's every time the carriage movers, and is scratched circum- 
ferentially byjbho diamond points which rest against it 


AT 



In using the pentagrajih machine, the' design must be first enlarged and 
engraved ujion a zinc plate. This nmy be done either by photographing it 
directly upon a prepared zinc plate, or by placing it in a camera-obscura which 
throws an enlarged image of it ujion a piece of paper placed on ff fi^t tiHble in a 
dark room. The enlargement is traced, transferred to the zinc plate, and 
epgraved thereon by hand, care being taken to cut the lines smoothly so that 
the tracing-point will meet with no olistruction to its passage along them. The 
plate Is then placed in iiosition on the tal»le 2 (figs. 34 and .35), and after affixing 
on the bars 13, l.I a number of diamond cutting tools correspondiftg to the 
number of “side-repeats” desired, the operator, seated at X, goes over every line 
of the pattern on the plate with the tracer 4, thus transferring to the roller R 
a series of reduced facsimiles of the same. The tracer is hinged on the rod 3 for 
convenience, and whenever it is lifted off the plate the diamond etching points 
are also moved out of conUct with the roller by means of a foot-leveV, not shown 
in^the diagram. The position of the levers 1 1 and 22 being as in figs. 34 and 36, 
it 18 evident that every time the operator pushes the rod 3 away from him tJae ^ 
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lever 11 will be pushed to iiis right, and the diamond points will therefore cut a 
line through the varnish on the roller from left to right, in the direction of its 
length and parallel to its axis; if he ])ulls the rod d towanls him, the revi'rse 

. e%ct is, of C(^urse, priKlueed. On llu‘ other hand, if lu' inov(;s the rod .'1 

horizontally to the right, the lever 22 will he ]ui.shod away from him, and witli 
it the carnage 18, thus causing the roller 11 to revolve, oi rather paitly revolve, 
in the direction fif the arrow (tig. :U), and against the diamond tools 17 ; il the 
rod is niov’od to the left, a line is e?i(, on the rolh'r in the ojijiosite diri'idion. 

When the pointer is moved ohliquely or round a (‘ur\e, tlie lateral movements 

of the diamond *t()ols and t^ie rotary movements of tin* eoppi'r rolli'r ari' cone 
pounded, and the line cut on tin' rolli'i* is an cxa^'t rt'prodiietion in miniatuK' of 
the line followed hy tin' traei^' on the zinc plate. In this wav any kind of hue 
or form whatscH'ver can he transh'ried from the flat siirfaci' of tln/^ihh' 2 to th(» 
rounded* surface of the rolk'r It, and that without any distortion l-'rom the 
foregoing it will he seen that horizontal and vi'rtical lines on the zinc plate change 
their ]) 08 itions on the rolh'r, hi'coming res[)ecl,i\('ly circumh'ri'ntial and latm-al, 
thus reversing tin' “run of the (h'sign l»y making the “side repeals'' vertical, 
and the “vertical repeats’ horizontal, kortiinately this is easily remedied hy 
simply turning the engravi'd zinc ]ilate halfway round on tlii' tahfe before coni- 
mencing to transfer the pattern to tlu' rolh'i the “repeats” then coming in 
their jiroper places W lu'ii a pattern is required to ri'jieat more than once 
round a roller, it is usual to arrange the ie<|uisi(e numher of diamond points 
around its circumferenci', hut the same ctlect can also Ix' ohtame<l hy using only 
one line of poijits (tools), tiu' ]»osition of tlu' rolh'r In'ing alien'd Irom time to 
time according to circumstanci's 

For multicolour patterns the whole (h'sign is engiavi'd on a single zinc plate 
and is then coloured u}) like the original , this is for tin' guidance of thi' jienta- 
grapher, and not only enaldt's him to jack out and trai'c just those parts of the 
• pattern that^are required to he engraved on each separate rolh'r, hut also 
ensures that each rolli'r wull lit exactly to all tlu; otlu'rs o\er which the path'rn 
is distributed, acconlnig to the numher of colours it contains. Siqipose, for 
example, a design was drawn up in red, pink, yi'llow, and dark and light gn'iais. 
An enlarged copy of it would he engra\ed on a zinc ])lat(' and coloured in these 
colours; the ])entagrapher would then {ilace a varmslu'd roller in the machine 
and transfer to it, say, all the leil parts, hy simply following with his traci'r tlie 
outlines of the red ohjects on the plate, tlic'ii, without alh'ring the adjustment 
^ of the machine, he would replace tIu' linished red rolh'r hy one intendi'd for 
printing the pink portions of the ])attern, and, after transferring these latter 
would proceed to deal, m jireeisely tin* same way, with tlie thn'e rernamiiig 
rollers for the yellow' and two greens,*^ The five distinet eolonr ch'ments of the 
complete design ongraxed on the zinc jilaU^are thus ahstraet(*<l and transh'rred 
to separate rollers, to be afterwards le-comhiiied on the cloth during the 
subsequerrt pri^^tlfig process. All the fivi' rolh'rs being nuuh' from om* single 
plate (Fr. planrhe. inrre) under exactly tin' saiiK' eonditK)ns, the certainty of 
their impressions fitting thoir allotted sjiaci's in printing is much gri'ater than i^ 
it were necessary to engrave a separate plati* for each (olour in the f)attern ; and 
it is this certainty, coupled with the spof'd of produetion, that rendai-H the prdeess 
of pentagrgffih engraving so valuable an adjunct in textile printing. 

After leading the pentagraph machine, the rolleis are etched m a hath of 
nitric acid. The acid is contained in a siiallow troiigli of stone, and the rollers 


are revolved therein until the pattern is etched out to the requisite depth. 
The strength of the acid and the len^h of immersion ^arc largely questions of 
practical experience, but it may be noted that if the action of the acid is too 
energetic the etched lines, instead of being smooth and even throughout, will bp 
Spitted,” To avoid the liability to “pitting,” many additions to the nitric 
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acid bath have been suggested— amongst them 12 per cent, to 20 cent, of 
acetic acid — but it is questionable whether or no they are of any real value. 
Rollers etched* in a mixture of nitric and acetic acids, used by one of the largest 
firms in England, are certoinly remarkable for their clean, qven lines, but 
whether this result is due to the bonehcial action of the acetic acid or to tne 
dexterity of the etcher is still a moot point. When sufticiently etched, the 
rollers are well washed in water, the varnish is cleaned oft with benzine or tur- 
pentine, and, after any defects have been re*-touclied by hand, they are ready for 
printing. If a roller re(|uires re-ctching, it is varnished again and given a short 
treatment in the acid ; in fact, if the engraving is vq^ry doe}), it is essential to do 
the etching in stages, re- varnishing between each, as otherwise the effect of 
“under-etching” would bo produced, that is, the abid would eat its way under 
the varnish tyid givi' a line widening out as it got deeper. Such a line would 
give an impression in printing with ragged or “rotten” edges, and would be 
quite useless for most purposes. 

Yarnuhimj , — The varnishing of rollers is performed as follows : — A plain 
brass roller and the copper roller to be engraved are placed in a machine 
and revolved rapidly side by side ; the thickisb varnish— a mixture of Burgundy 
pitch, tallow', and Venice turpentine - is then poured on the brass roller and 
spread evenly over it by means of an inking roller (of glnc and treacle 
melted together and cast in a mould), mounted on a frame and held in the 
hands of the operator. When the varnish has become “ tacky,” the “treacle” 
roller is placed in contact with the copper rolha' and transfers a thin film 
of varnish to its entire surface, the ojieration being contmned .and repeated 
until the film is thick enough to prot<‘ct the roller thoroughly from the 
action of the acid. By this means an already etched roller may be ro-varnisbed 
without the slightest fear of the varnish filling up, or oven getting into, the 
etched lines. 

The process of etching is not confined to pontagraph work; it may also be • 
employed in combination with machine engraving. For this purpsso a mill 
is used to indent the outline of the ()l)jee,t ; the whole roller is then varnished 
and ruled, with a diamond point, with a series of parallel lines, at the angle and 
the distance apart recpiireil by the “scale” of the engraving. The outline and 
those portions of the roller not to be etched are tlieii “ painted ” or “ stopped ” out 
with varnish, and the roller is finally etched, cleaned, polished, and trimmed up 
as usual. 

In many modern pontagraph iiuK’hines the diamond points may be made to 
work ill op])Osite directions to eacli other — a feature whiqb allow's of “ turnover ” * 
patterns being pentagraphed from a single “ repeat” of the subject, engraved in 
one position only ou the zme plate. (MBer refinements of motion are also 
possessed by modern maehmes which render them apjilicablc to a Variety of 
purposes w hich cannot be montioiied here 

MODIFICATIONS OF THE CYLINDER PRINTINO MACHINE. . 

Any description, however sliglit, of the vario¥s methods of printing textiles 
would bo ino#mplete without some mention of the modifications' and improve- 
ments that have been effected in the cylinder machine with a view io adapting 
it to styles of w'ork that formerly were either impossible to execute, or that 
required to be filled in afterwards by hand block printing. Of these modified 
machines the tw'o most important arc the “ Duplex” machine and the “Sarrie,” 
♦‘intermittent” or “jinqjier’' printing mftchine. The “duplex” machine prints^ 
both sidei of the cloth in the same pattern at one operation, the printed partston 
^qne side coinciding exactly with those on the other side. The “sarrie^*^ or 
” jumper” machine allows a certain number of rollers to print a certain pr^ 
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d^terittJined length of cloth, and then to recede out of contact with, or “jump'’ 
aWAj from, the pressure cylinder; simultaneously with this latter motion a 
second set of rollers moves up against the cylinder and prints* that portion of 
ihe cloth tha^ has escaped the first set. The sirond s(‘t then “ jjimps ” away in 
turn, and the first set returns to its original position and prinls a lurtlier leiij^dli 
of cloth, and so on without intennissioii, the two sets of rollers printing their 
portions oLth^ design alternately until the wliole cloth is tinished 

The “Duplex” Machine. — The “duple\ ” or “ reversibh' " printiny machine 
is really a combination of fwo ordinary cylinder printing macliiiu's, aiaanged one 
behind the ot^er, and eaefc provided with its own blanlu't and liai’k gri'ys. 

The only real connections between them are the motive' power which drives 



Fkj. 3G ~ Duplex tnuclmie (section). 


them VjSth, and the cloth, which, when jHinted on one suh' on the hinder machine, 
passes directly round the cyliiKler of tin' front machine and is {irinti'd on the 
other side. •Iif all other rcspeiTs the two machines may be considered as distinct, 
and they are worked as such, except in so far as the patt(‘rii on one side of the 
cloth must hit off exactly that on the other side, that is to say, that a pin jnished 
through the point a leaf <m one side must come out at the corresjKmduig ]>oint 
of the same leaf on the other side. lu order to facilitate this e^rresjiondenco of 
the two patterns the “crown” wheel of the back maelnue is tre(juently made in 
the form %f a huge “box-wheel,” so that if all tlic rollers oj the back pattern are 
in perfect fit with each other, but not with the front pattern, they can all be 
moved an equal distance up or down by simply turning the adjusting screw of 
the “crown-box-wheel,” and that, foo, without upsetting their “tit.’ hig. 36 
illustrates the disposition of the parts of a four-colour “ duplex ” machine. 

A is the front cylinder ; B, the hack cylinder ; 0, the roll or “ set ” of cloth 
yip be printed j D, I), the blanket of the back cylinder; E, E, the blanket of the 
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front cylinder ; G, the “back grey" for hack cylinder; the “back grey" for 
front cylinder ; and 11, R, R, R, the engraved printing rollers. The boxes and 
doctors for eaolrof these printing rollers are not shown, but they arc arranged in 
precisely the same manner as in ordinary single-side printing machines. Th^ 
cloth enters the macliirie from below, passing, along with the blanket D and the 
back grey G, under the feet of the jirinter , in circulating round the cylinder B 
it becomes printed by the first four rollers R, b, R, R, and tlien passes on to the 
cylinder A, as shown in fig. .3G, the |Jt-inted side being next to the back grey G' ; 
the second set of four rollers R, R, R, R then jirmt the other side thus exposed, 
and the cloth passes forward in the usual way to th(t drying apparatus, to be 
afterwards treated as an ordinary punt in the subscqm'ut processes. The 
direction taken by the cloth, tlie blankets, and thejja^;k gri'ys is clearly indicated 
by the arrows yi the diagram The blankets an' of the usual endless type, and 
circulate continuously through the drying machine and round their respective 
cylinders. The two cylinders A and B are geared together and driven by 

an engine common to 
both. The gearing is 
arranged so that one 
of tii(mi (;an be used 
as an ordinary machine 
when not reipiired for 
‘‘du})lex” work, (foods 
})rintcd on both sides 
are generally known as 
“ re\{'rsibles.” 

Another and older 
UK'thodof printing both 
sides of the cloth was 
nivi'iiti'd by M‘Nab, 
and IS carried “out on 
an ordinary printing 
machine. In this pro- 
cess the liack grey is 
Fio. 37.~M‘Nal)’.s method of duj.lex pnnting. printed before it meets 

with tlie cloth, and con- 

sequently, when the two pass togc'ther under the rollers that print the cloth, the 
pressure they are subjected to causes the cloth to take up a goodly portion of the 
colour printed on the “grey, and thus to ri'ccive an imj^ression on the back. 
Fig. 37 will sufficiently illustrate M'Nab’s process without further description. 

X is the cylinder; A, tlu' printing rollef for the “grey", R, R, R, R, the 
rollers for printing the face of the cloth ^ (f, '(J, a double “grey ’’ ; i\ the ^loth to 
be printed ; B, the blanket. It will be seen from the above diimram that the 
“ grey is printed first ; that the back of the cloth then comes in gontact with 
the printed side of the “ grey, ^ and that it must of necessity receive an 
impression therefrom. The front of the cloth is printi'd in the usual way. The 
double “grey " is employed solely for the purpose of keeping the lilanket clean, 
and can be dispensed with m the case of wash-blankets. Practical difficulties 
render M‘Nab’s process unsuitable for printing “reversible" effects in ntbre than 
one colour on the ba^ck ; but for this purpose it is well adapted, and is still 
largely used in some works, especially for thick materials like flannelettes, on the 
back of whicli it is frequently required to print a fine “ all-over ” stripe pattern 
in some colour that will luymonise with the Resign on the face of tlie cloth. 

In all “duplex" work, provided the cloth be sufficiently thick and the*' 
flours properly prepared, it is possible to print the two sides of the cloth either 
in two different patterns or in two different tsolour combinations of the same 
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design. This stylo, however, requires to be carefully execulecl if success is to ho 
obtained. The colour must be thick, iiiul the pressure of the rollers against the 
cylinder as slight as is consistent with a good impression , otheVw is(', when two 
different designs are printed, either one or both is almost certuin tosliow through 
the cloth, or if two ditlerent colourings of tlie same pattei’ii are ])rinted, their 
coloui's will penetrate through the cloth, and liy intiu iuingling will produce', in 
most instatjee^, a most un])leasant,^niie\eii, and “miiddv " eileet. 

The intermittent or “jumper’' printing machine. The means ('injiloyed 
for throwing tlie printing Volleis in and out of aelion in “ jumiiers'’ are both 
numerous and* varied m plliieqile. Somi' makers make iisi' of lugs or earns lived 
on an endless chain, whieh^'e\olves with the maelma' and m contact with rods 
which act directly on tin' hi'.iyiigs ol the i oilers, forcing llu’iii hai'k evi'rv time a 
lug pagses under them , otlu'rs, again, employ re\ol\mg earns wliii;haet, through 
a system of levers, in just tlu' same w’ay . and yi't otliers force tin' rollers into 
contact with the eylinder 1>\ means ol st<‘am oi eompn*ssed air acting on a 
piston the rod of which (*ommumcatcs with the rolh'i hi'armgs, and moves ihcin 
backwards and forwards at regular intorxals. 

Ill practically ('V('ry t\p(* ol mti'iniittciit machine the Icnglh of <‘loth piinted 
and the length allowed to pass miprmtod liy ccitam rolh'is is dctcimmcd by 
cams, which act ciIIh'i dir('(‘tly, or tlirough lc\('i‘s, or h\' opening steam or eom- 
presscd-air valves, upon tlu' rollers hndh'ss eliam maelnnes ai'e no longi'r made, 
although theri' ai\' sevf'ral still iii use 'They have ht't'ii supeiseded hv the 
revolving earn systc'in, winch is not only niou' reliahle in action, hnt is easier to 
manipulate, 4111(1 Cives a much eiispei defmit ion at tlie hcL’iiining and end of its 
impression. The steam and compiessed air machines aie ol eoinparati vi'ly 
recent introduction, and u]) to the pri'sent they hav<' not snceet'ded m rejilacmg 
the latest improvt'ments in tlic cam machines, though it is (pule lik('ly that in 
course of time tlu'y will do so, espi'cially as the wear and tear on tiieir valve- 
opening cams IS much less than on thos(' winch have to act more or h'ss directly 
on the i^illeis themselvi's 'I'hat the eaiiis should he of ('x.ietly tlic right si/.e is 
one of the most iin]>oitant faetois m good “same” jtrmtmg, and it is, th('reforo, 
a great rccommeiulatiou^to any systom if it can 1 h' shown to [irolong the life of 
the controlling cams. Moreovc'i , by utilising steam or eonipn'ssed air for 
moving the rollers, it is probable tliat the slioi'Ks t hey occasion in coining into 
and out of contact with the cylind('r could he considi'ralily reduced, if not 
altogether obviated, an adv.intage wiiieli would add, m no small measure, to 
the facilities for ke(’])ing the various rolh’rs in “rv-gistcr,” and would at the 
same time lessen the*cost of upkeep On the whole, the earn niaehiiK* is at the 
present time the most widely used of its class, and amongst tin: iiiuny o.vccllcnt 
makes on the market it is ditiicult t*<i say which is the best. 

Anotlior modification of tlie eylinder’maehme iisi'd for printing on one side 
of the cloth onl^ is the “Squkkoke ” maculn'k of Messrs Sackvillo and Swallow. 
The great advantage claimed for this machine is that it dis])ciisOH with the 
necessity for “ lapping," blankets and hack greys, tln'ir [ilaee being taken by a 
cylinder covered with a thick layer of iiidia rubber, which (h)cs duty for all, a»d 
which is kept const^iutly cltian by being washed at every revolution of the 
machine. In other respects the “ sipicegcc ” inaeinne is work^l in thii usual 
w^ay. F%. 38 is a section of it, sliowiiig all its essential features-- tlio washing 
arrangem^t and india-rubber pressure howl, etc. , 

The cloth to be printed, C, enters the macliinc at the {xunt sliown and [lasses 
round the cylinder D covered with the layer of mdia rubber 1, and lietwecn it and 
the engrav<^ printing rollers, li, R, % in the ordinary jnanner. Any colour that 
Aay have penetrated through the cloth on to the surface of the cylinder, D, is re- 
moved by means of the washing tackle A, B, S, which consists of a “spirt” pipe, 
A, delivering a constant stream of warm water; a reciprocating brush, B, which 
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Borubft the adhering colour off the face of the cylinder ; and the india-rubber 
‘‘squeegee,” S, which effectually removes the excess of water, leaving the surface 
of the cylinder perfectly clean, and sufficiently dry to allow the printing to be 

P roceeded with witliout any fear of the colours “running” intp each othej^ 
'he “squeegee ” machine is said to yield excellent results in the hands of its 
inventors in whoso works it is insUdled, but so far it has failed to recommend 
itself to the majority of calico printers, who Hud the older machineMietter adapted 
to the various styles of work with which tliey have to deal. So long as the 
india-rubber covering of its cylinder is in good condition, it is possible that the 
“squeegee” machine may be worked imicli more olonomically ^or three- and 
four-colour patterns than the ordinary machine, the working expenses of which 
are augmented by the necessity for increased dryiyg accommodation, by tlie cost 
of blankets, lapping and “greys,” and by tlie extra time and labour that are 
required in their manipulation. On the other hand, india-rubber covered bowls 
of all descriptions are liable to rapid deterioration under pressure, and, from what 

has already been said respect- 
ing the conditions of calico 
printing, it is easy to see that 
once the bowl of the “sejuee- 
gec ” machnu'- is damaged or 
heconu>s uneven from constant 
use, it immediately becomes 
(]uil<‘ useless for its purpose, 
and must eitlunv he repaired 
or nqilaeed. It is well known 
tliat rejiairs or “ patchings- 
up” are rarely satisfactory, 
and that in the long-run it is 
always best to re-cover entirely 
a rubber howl ; so that pos- 
sibly the cost of maintaining 
the p'fficiency of a “ squee- 
gee ” machine may more than 
coimb'rbalaiice the gain de- 
n\ed from its doing away wuth 
blankets, back gri'vs and lapping, for rubber-covered bowls of large size are 
expensive items in any machine. At any rate, the principle of the “squeegee” 
machine is scarcely Mjiplicahlc to machines ])rmting from tyx to twelve colours at 
a time. In the first phu'c, the large amount of space taken up by the washing 
apparatus would make it necessary to employ cylinders of abnormal size, and 
these, covered in rubber, would be very’costly ; secondly, the enormous stim-total 
of the pressures of the various rollers would, judging by the analogy of ordinary 
rubber squeezer bowls, very soon cause the rubber to detach itsclf#from its iron 
bed, and thus render the cylinder utterly useless ; and thirdly, the rollers would 
always have to be wider (or longer) than the cylinder, to prevent the rubber 
covering from being crushed or squeezed outwards towards the edges, and 
gradually accumulating there, until it finally interfered with the regularity of the 
printing. As in many (probably most) cases the printing rollers aft shorter 
than the width of tlv? cylinder, the employment of “ squeegee ” maolfines would 
add considerably to the cost of production in all works where thousands of 
patterns are in constant use, and thus the extra capital sunk in copper alone 
would probably absorb the gain in other directions. Add to all ^his the fact 
that every additional roller increases the risk of damage to the bowl^ it 1$ 
easy to understand why the “squeegee” machine has, not been mare generally 
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Many other forms and modifications of the printing pnx'osscH have been 
suggested, and even introduced into practice, for special styles ; but as they 
are not of general interest, an account of them must be looked for in the files 
otvtho various periodicals that are devoted to the rciview of current events and 
improvements in the dyeing and printing industries. 

Before leaving the subject of inelhods of [uinling textile fabrics, it may be 
well to mentjpiAhat all cloth for printing is wound on hollow wooden or iron 
“shells,” through which a loose iron centre dr a\le is passi'd wlum the roil is 
required for placing in tlic mfichine 'j’he ends of tins a\lc rest in slots prcjiarcd 
to receive them, •and the clolli is siinpiy unwound by being draw n through tin* 
machine between the printiyg rollers and the ])ressure bowl. On its way it 
passes under and over a senes cy tension rails, and over one or mon* scrimp rails, 
which frye it from pleats and creases, so that it cnieis tin' machimkslretclusl to 
its full width, and presents a pcrfeiUly even surface to the action of th(‘ rolltTS. 

Defects incidental to roller printing.- Ajiart from the actual misfitting of 
a pattern, wlneh is not an accident, but due to carclessm'ss, tlu' pnnci|^)al defects 
to which patterns [united hy machine arc' liable arc* the following 

IST, Sc'RATCUKS. -These' may be causc'd in many ways, luit they an' usually 
due to gritty [larticles (sand or mc'tal) m tlu' c(»lonr, which cut into the smface 
of the roller deeply ('iiongh to show thc'ii'si'l\ c's when the goods arc fully 
developed. Scraleht's an' lomc'dic'd Itv l>uni|liing. 

2ni), “ SNAi'i'Kits ’’ — Large', ugly looking efouhh' stupes of colour ninnnig up 
the piece are caused by some' loieign suhstanee getting uiHh'i t lu' doebu' edge and 
lifting it oil’ tl*(.^ roHer, thus pe'nnitting a large' amount of colour to pass and he 
transjfenvd to the; e'loth in the' form of a smudgy sti ipe. “ Snappei s ’’ may bo 
either long or slioit, aea'onlmgas tlie obstrue'tioii ge’ts jammed belwe'e'ii the' roller 
and doctor, or wauks itsedf loose3 almost immeeliately , in e'ltla'i ease' it is advis' 
able to sto]) the machine, to w'ash both deector and lolh r, and to se'iid the colour 
to be strained afresh. (.)ne of the commonest cause's of “snajijiOTs” is due to 
loose ill reflds from the cloth ese;a[)ing under the “lint doctor,” and afte'rwards 
being (tarried n[) with the cole)ur uneie'r the “cleaning doctor,” which the'y lift, 
with the result already described Hits of dried eioloiir, [uece's of starch that 
have not been mixed in proiu'i'ly, and othc'r harel bodu's an' all likely to give rise 
to “ siia[)[)ers ” if th(\y arc allowa'd to re'inain in the printing colour 

film, “ LiI'TS.” — T hese are very like minute' “ sna[ipers,” but the'y usually 
occur at regular intervals on the elotli, altliough the'y are sometimes ve'ritabh^ 
, “ snappers,” caused by the [lassage under the doctor of a rpimite' ])artiele' of gut. 
When they recur at rc^ilar distances, corresjiondmg to the circiimfe're'uee of the 
roller, they will invariably bo found to be; caused by a [lartie-h* eif sb'e'l that has 
become o^beddeal in the roller, and whV'b, by prelecting a little, lifts tin; “ doe'Tor ” 
every time it passers under it, and so allows a small quantity of e;olour to r(;main 
upon the smootl^ unengraved surface of the roller — colour wdiicli, of course, is 
transferred to4he cloth. 

4Tn, “Streaks.” — Streaks consist of fine lines or series eif fine lines running 
along the piece in a direction more or less [larallel to its selvedges, and they may 
result either from a ^ratch cfti the roller or from a Hni[) in the doctor-edge. 
Both scratches and snips are mainly caused by grit in the c<11our, and not 
infrequently^ by the steel filings that have escajied removal when the doctor-edge 
was sharpened. A “doctor streak” is easily distinguished fr^m h scratch in the 
roller by its wavy appearance, which is due to the “traverse” motion of the 
“doctor”; streaks arising from scratches in the roller are always straight, 
UjOless it hagpens that .the offending jiarticle of gri^ sticks on the doctor, 
lulfi is carried to and fro with it, thus cutting an undulating line on the 
As a rule, a scratch of this latter description forms a broken line or 
wWcas a snip in the doctor gives a continuous line throughout 
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Streaks can only be remedied by either polishing the roller or re-sharpening 
the “cleaning doctor.” 

5th, “ SofjMMiNQ.”^ — Scumming is a term applied to the effect produced by 
the insufficioiit cleaning of the unongraved smooth surface of the printing rotter 
— an effect which consists in the uliolc surface of the cloth being soiled by a 
film of one or more colours. “Scumming” may arise from any one of the 
following causes: — {a) a rough doctor-edge; {f>) a badly adjifst(4l doctor, the 
edge of which does not lest mion fhe roller sufliciently sharply to scrape off the 
superfluous colour ; (c) a badly faced roller; that’ is, one with a rough surface 
W'hich retains enough colour, after passing under Hhe doctor, ^o soil the piece 
of cloth in tiiose jiarts which ought to remain unpynted by it ; and ((/) defective 
colour, which (uther obstinately resists the draining action of the doctor, or 
abrades the •|K)lished surface of the lolhu-, or destroys the smoothness of the 
doctor-edge by acting upon it chemically or jihysically. Strong basic colours, 
colours containing much acid, badly ground jagment colours, and those, too, con- 
taining a. large amount of solid matter or stnaig alkali, are all liable to act 
detrimentally in one or other of the above ways, and tlieir pri'paratioii tliereforc 
demands the utmost care. In the case of printing pastes made up with energetic 
oxidising or reducing agents, and with strong alkaline lyi's, it is frtupiently 
necessary to picjiare the (‘loth witli some substance cajiahle of neutralising the 
action of the thin film of “colour” which always remains on ihcrollei’, even when 
the machine and colour are in tlic host condition it is possible to attain to in 
practice. Jlc-pohshing of the roller, r(!-shar[)ening of tlie doctor, or modifying 
the composition of the colour and re-straining it are all iTineikes for “scum- 
iriiiig ” that are ajiphed, according to the circumstances nndei’ wdiich it occijrs 

Oth, “ ScuiMi’s.”— These and “doidded (‘dgi^s” arc simply creases in the 
cloth which pass through the machine, and, in jU’evimting the colour from 
roaohing the undciiyiug parts of the cloth, show up as white places in the 
finished goods. y\s a rule, good “sciimp rails” of corrugatt'd brass arc all that ' 
are necessary to smooth out and stretch th(‘ clotli, but occasionally fhie creases 
that have been “dried in,” on the drying machines after bleaching, resist all 
attempts at removal in this way, and the only thing he done in such cases is 
to wet out the cloth and rc dry it, either over the ordinary drying cans or on a 
steutering machine 

7th, Unkven I’rintinu, Uiu'ven distribution of colour takes place under 
many diilerent conditions and manifests itself in various ways, all of which may 
be accounted for by some defect in citlior the clotli, the rollers, the colour, or, 
the working of the machine. If light, granular looltiiig, irregularly shaped 
patches are developed during the ojteratioiis of steaming or dyeing, their 
occurrence may be put down in most cas(#s to the puvsenco of lime left in the 
cloth during the bleaching. Lime s'taiiis occur at irregular intervals, and are 
easily ideutitiod, _ 

When one side or edge of the cloth is consistently darker tha» the other, the 
unevenness is caused by the pressure of the roller against the cylinder being 
ffreater at one end of the roller than at the other ; if the dark (or light) band 
runs up the middle of the piece, it is attributable tb ine(pu4ities in the lapping, or, 
in the case oMong rollers, to tlieir springing in the centre, where pressure cannot 
be applied, except by “packing” the lapping, i.e. by introducing strifis of calico 
to increase its thicjjncss in the middle. Uneven effects of a similaf nature, but 
not so regular in appearance, are also caused by feeding fresh colour into the 
colour box at one point only instead of distributing it evenly from end to end ; 
in the case of colours tliat froth much, or that are apt , to decomppse, it is most 
essential to replenish the box as evenly as possible, in order to keep them of the 
same composition, strength, and tone throughout. Unevenness is also produceij^, 
by colours that are badly mixed, or which separate out in the course of working. 
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Of these latter, pigment colours are perhaps the woi-st ; the heavy precipitates of 
which they are composed are very apt to settle, especially if the printing colour 
is thin; and it frecpiently happens that, in mixtures, one constituent settles more 
rafiidly than the others, with the result that not only is tlio eolo^ir vvoakenod, 
but is altered in shade at the same time, ^fhe only way to prevent this settling 
down is to stir the colour up from time to tune, both in th(‘ colour box of the 
machine and pi flie tub which contains the supjily. 

If a roller has been pnlislied a good deal iti one jmrl to eradicate scratebos, 
etc., it often happens that that iiarticular part gives a weaker impression than 
the rest of the roller, owing j|,o tin* engraving ha\ing been reduct'd in depth ; or 
the polishing and burniKiung^uay ha\e been so drastic as to cause a “ low place” 
on the roller, so that the do(‘tor ^lis to clean it properly, .and ilius allows a smudge 
of colony, a sort of local ‘‘.scum, to be traiisft'ried to the cloth* Weak and 
uneven impressions art' also thu' to the unetjual dcjUli of tlu' engraving in 
difterent parts of tlu' roller, anti tit'ft'cts aiismg frt)iu this cause alwms occur 
at perfectly rt'gular intervals, corrt'spontling It) the circuiiifcrcnct' of tht' roller. 

Another factor 111 causing uiuivcii printing is what is known as “‘lobbing,” 
tliat is, the slipping of tlie rtiller rountl its mantlK'l at every revttlntion. 
“ Ijobbing only takes placi' when the ittller is put on lt)t) loosely, and when its 
tongue or internal “tab is tt>t) narrtiw' ft>r the grtttjvt' in the maiitlrt'l, into 
which it ought to fit tightly, tir when the mandrel itst'lf is tot) small for the 
particular it)ll(‘r put uptin it In siu'h cases the niaiulrt'l is frt'ijuciitl v wrufipcd 
with calico to make it tit tlit' rt)lior better, but this tipci atittii is utit always 
elective, as the gwiidiiig actitin st't up rapitlly reduct's the calict) to small 
pieces, even powtlers it at tiiiu's, and tin* “Itibbiug” le etiiumt'iices, gradually 
increasing in extent until the machine has finally to be stt)])ped, the roller 
taken out, ant] a fresh mandrel mserteii. 

Many titliei' accidents are liable tt> bajipcn to a piect' t>f calict) thiring tlui 
process of printing by machine, lint the loregtiing aic iht' intist usual, and to 
them can bt' traced mt)st t)f the metdiaiiical (Itifccls of w'oik sptnled iii printing. 

( ..onsidcring litjw man) risks have to be gnardctl against, and that tlu'se risks 
increase witli tin; addition of e\crv extra rtillt'r, it is really wtnidcrful htiw many 
thousands of yards of cltitn t:an be piintt'd witluint a blemish and with st) small 
a percentage of jobs (s[)oile<I work), ft>r once a pu'ce is badly jirintt'd it is very 
rarely that it can be improvctl by any snbsetjnent treatment short of re bicacbiiig 
and re-printing. 
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Thu optratiOHH connected with thi.s important hranch of caI*eo-printworkH 
routine consiyt of — 

(('/) lileaeliin^. 

(h) MerccriHin^j: (if re(piircd). 

{(') Windin;^M)n, hrusliin;;, and shearinf^. 

(</) Impregnation of tlie clotli (when neccssarv) with MihstanccK that are 
essential to lie* full de\elopim*nt of the eolouis 

(f^) Stentenn^^ a.nd weft straiiditenmir of cloth that is to he printed with 
certain stvh's of pattc'rn 

Most of tlu'se ojxnations an* susee[)tihle of mmdi vai lation, and no om» of 
tlu'in IS carried out in e\aetly the sami' way in (oany works , nor is IIk' ordi'r in 
which they an' [X'l formed h\ any nn'ans m variable tht'iv turn adojits that 
Jirocess which \ lelds th(' best ri'snlts with its plant and iindi r the conditions 
obtainin'^ at its works, and (;onse(|m‘nl ly it would be mijiossdde to di'scribo in 
this work ('V('n a tithe of th(' nuim'roiis moditieations (liat an' emj)loyed. All 
that can Ix' done, tlierefoie, is to cite a few typical ('\amples of tlie inclhodK of 
bleaching, and of the prejiaration ol cloth for piintiiif^, and as practu'ally all 
inethcKls in j.(encral use on the lar^e scab' ari' based upon the same jirincipleH, 
any variation in tin* details of their application will u.^ually be found to have 
been adofitcd for the })ufpost' (d‘ makiny^ tin* Ix'.^t jiossibh' us(' of cMsting 
machinery or of iii'w plant. 

Such bein^ tin* easi', the following processi's must be rcoardc'd as a si'ni's of 
opcratioiiR that have txiven ^ood results in particular cases, and not as aflbrding 
definite and unalterable data for tin' production of e<pially i^ood results under all 
conditions. 

(a) JII.KAt’lIINd. 

The flieory of bleachiii}^ and th<' vdhonali’ of tlie nuiiK'rous operations that 
are involved m its practical application havi' been treated ('xhaustivcly by the 
authors of A ot Dyenuj^ a work which tlie ju’csent volume is intended 

to supplement, lieterence can be made to that work for scn'iitific details 
respcctirij^ the comiKisition and jiroperties of the cotton libr-e and the etVect (^f 
the action of various reagents upon it, and it only remains liere to deal with the 
process of bleaching in its relation to cabco jrrinting • 

For g(^H intended to be dyed .or printed, the cloth must not only be w hite 
(with one or two exceptions), but it must be entirely freed from foreign matters, 
and also from its natural impurities, wbieh, if allowed to Tei.iain, tend to the 
production of stains, and in any case detract from the purity and brilliancy of 
the finished ^oods. • ^ 

I* Apart from moisture, cotton contains about 5 per cent, of natural impurities 
that are more or less insoluble in water, but may be removed by successive 
treatments with alkalis and acids. 
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According to Dr Schunck, these impurities consist of fatty and waxy bodies, 
colouring matter, pectic and niargaric acids, and albuminous substances. In 
addition to these, cotton cloth contains various added impurities, such as the 
sizing pastes, etc., that are employed to facilitate the weaving. ^ These cons^t 
of starch, flour, tallow, paraffin wax, soap, zinc chloride, magnesium chloride, 
etc,, not to speak of the dust, dirt, and mineral oil from the machinery that gets 
incorporated with the fibre, and is most difficult to get rid of afterwards. 

It is the object of bleaching to remoi?e all impurities whatsoever, to leave 
the cloth in a condition approximating to pnr/3 cellulose, and to render it 
capable of absorbing, evenly and regularly, the vapous colouring matters and 
“ mordants ” tliat are applied to it To this end the cloth is boiled in alkaline 
solutions, followed by a treatment in warm or eokr ae.ids, and finally submitted 
to the action ^jf oxidising agents, which are the only substances that w'ill remove 
effectually the last traces of the natural colour of the fibre. 

The alkalis used arc caustic soda, earboiiate of soda, and milk of lime, and the 
boiling of tiie cloth with their solutions is eflVctcd in hirge boilers or “kiers,” 
arranged either singly or in pairs, tlirough which the liijuor circulates con- 
tinuously. 

The acids employed for (a) decomposing the soaps formed by the alkalis 
with the fatty matters of the cloth, and (A) neutralising the excess of alkali, are, 
as a rule, restricted to sul[)huric acid and hydrochloric acid, but acetic acid is 
sometimes used for special purposes, tliough not often, on account of its expense. 
The acids are applied in large machines, througli which the cloth passes 
continuously in the rope form. In processes for bleacliing elotli in the open 
wddth, the acid, and indeed all operations except boiling, are carried out in 
“becks,” througli which the cloth runs over a senes of rollers fixed therein. 
Bleaching powder is tlu' oxidising agent in most gmierul use. It is applied in 
weak solution, and in machines similar to thos(‘ usctl for “souring” (the treat- 
ment with acid). Hetwi'cn eacli operation the goods an' well washed in a 
plentiful supply of water, and upon the final wash depends much of the ultimate 
success of the work. 

The ordinary process of bleaching is carried out as follows ; — 

(1) Marking and Sewing of Pieces.— Kach piece on enti'ring the works is 
examined in the “groy-room ’ (wdierc all unbleached goods are stored) for faulty 
weaving, dirt, damages, and other defects, and after being passed, is stamped or 
marked, in gas tar, with (lislinctive letters and numbers, which not only 
denote its ijuality, source of origin, and date of arrival, but also serve as valuable 
aids in tracing faults and in making comparisons with, previous deliveries. A 
suitable number of pieces are then sewn eud to end and run into the “ singeing 
room. The sewing is done on machines worked by power ; they are of simple 
construction, as such machines go, and call for no more than mention. ' 

(2) “ Singeing.” — The object of “ singeing ” is to burn off, as completely as 
possible, all the filaments and fine hairs that are to be found ointhe surface of 
the calico as received from the weaver. Singeing m effected in three ways: (1) 
plate singeing ; (2) revolving-roller singeing ; and (3) gas singeing. 

In its most perfect form the plate singeing-machine consists of two copper 
plates bent to a semicircular section, and arranged to form a portion of two 
flues leading from a coal- or coke-burning stove. By this means both'plates may 
be heated to a glowing red heat, but, as a rule, one plate is kept v considerably 
cooler than the other —a practice whereby great economy of fuel is secured 
without reducing the efficiency of the machine. The cloth passes over, and in 
oontaot with, the cooler (plate first, and is thus prepared for being thoroughly 
on the hotter plate. On leaving the two r^-hot plates the cloth is drawn 
thvohgh a steam-box or water-trough to extinguish any adhering 
flh^ente of burning ootton, and it is then ready bleaching, 
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Fig. 39 represents a modem plate singeing machine in sectional elevation ; 
fig. 40 a view of the traverse motion by means of which the wear of the plates 
is equalised, owing to the constant change in the j)osition of the. moving cloth 
tl^ereon. 



The chief.diaadvantage of plate singeing is that, owing to irregular heating or 
ii$lequal wear of the plates, the singeing is apt to l>e uneven or stripey,” a 
which shows up very distinctly in some styles of dyeing, printing, and 
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This objection may be almost entirely overcome by singeing the pieces on a 
revolving roller machine. This improved machine really is a modification of 
plate singeing.; but the goods, instead of being drawn q^qy fixed red-hot plates, are 
passed over a hollow copper or cast-iron cylinder, through which yie fire is ma^e 
to pass, and which, in slowly revolving, continually brings into contiict with the 
moving cloth a fresh part of its glowing surface. The cylinder revolves in a 
direction opposite to that travelled by the goods, so that the nap of the latter is 
raised, and thus allows more air to pass befween the cylinder and tliie cloth, with 
the result that more perfect combustion is secured, and the goods singed with 
greater regularity. By arranging two (cylinders -to work side by side it is 
possible to singe both sides of the cloth at one oper^ition, thus efiecting a great 
economy of time. 

Fig. 41 is,^ section of a revolving roller singeing machine, 

Tn g(U nngeing, which is in every way more convenient, more economical, 
and more eflfective than either of the prec.edmg systems, the pieces arc drawn 
over one or more powerful gas flames issuing from specially constructed burners. 



Flu. 40. — Tnvversiiig niovonieiit of plate singeing machine. 


supplied, under pressure, w ith a suitable mixture of air and coal gas. Exhaust 
hoods are frequently placed above the cloth, immediately over the flames, for 
the express purpose of drawing the flame through the fiody of the fabric, the 
idea being that its singeing power is thereby increased. Whatever theoretical 
reasons may bo advanced in support^ of this idea, it is certain that, ifi practice, 
gas singeing machines yield better results wdien the flame is allowed to play 
freely on the under side of the cloth than when the “ exhaust Jiioods ” are in 
operation, and that, except in the case of very ojien fabrics, the exhaust hoods do 
pot even draw the flame through the material, as is claimed for them. A long 
series of practical trials carried out on difterent types of gas singeing machines 
amply demonsitrated that the only efteot of the exhaust hoods was to localise the 
flame without adding to its intensity, as judged by the quality of the singeing” 
it gave. As a matku’ of fact, the machines fitted with exhaust hoods yielded 
consistently poor results: the hoods were removed, and the flame allowed to 
spread out along the under side of the cloth, the result being that the “ singeing ” 
was perfectly satisfactory. The only inference to be drawn from this was, that 
til© hoods were not merely useless, but harmful. They doubtle^ increase, the 
actual temperature of the flame by concentrating its power within narrower^ 
limits, but at the same time they reduce its efficiency by restricting its sphere 
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of action, the increase in the temj>eniture of the flame not bein^^ commensurate 
with the decrease in the area of the cloth upon which it acts at a given moment. 



Of course, if the speed at which the cl^th passes over the flames is reduced, it is 
possible to sc(j^ure satisfactory singeing, but at the cost <if lower production, 
^i^Fig. 42 is a diagrammatic sketch of a three burner gas singeing nuichine, 
i»0bowing how the cloth may be arranged so as to be singed either three times on 
the face side, or twice on the face and once on the back, at a single operation. 
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The passage over two or three steam-heated drying cylinders and a revolving 
brush working against the cloth to raise up the flattened nap greatly facilitates 
the “singeing',” and permits of greater speeds being run. 



Flo. 42.--Diaf'ramniati<! section of a “ double width, tlireo-lmnicr, gas siiigcitig machine,”, 
showing the arrangements for the ditlorent ticutment of two saparato j)ieceH of cloth at the* 
same time. Tlie cloth travels in tlio direction indicated by the arrows, and the solid black 
line reiiresents one jiiece singed three tunes wi one side only, while the dotted line repre- 
sents the otlier piece being singed tivia on thC face side and once on the back. 

(3) Washing.— After “sinping,” the pieces are either passed through hot 
water or through sulphuric acid at 3° Tw. and allowed to lie in pile overnight, 
tn the former case — the “grey wash” — the impurities soluble in water are 
removed, and the starchy substances used in sizing are i;endered soluble by the 
fermentation ^et up ; the goods are also tlioroughly wet out, and in the beet 
condition for being acted upon by the alkalis used in the subsequent processes. 
Nowa^vs the “ grey wash ” is usually discarded in favour of a •run through 
weak sulphuric acid, which is found to eliminate the sizing materials much more 
effectually than water alone. The acid jiiay be used either cold or at a tem- 
perature of about 60* and the pieces, after being passed through it, are 
allowed to lie from eight to twelve hours in pile, care being taken to prewsnt 
them fmn drying. They are then w^cll washed in the machine shown in % 43,,;, 
and aftwwwds saturated in milk of lime in a similar maohine. 
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(4) The Lime Boil.— In this oi>eration the pieces saturated in “milk of 
iTOe are subjected, under pressure, to the action of Imdinji lime water, which 
circulates continuously throufjli the material. The boilint; is effected in larue 
cylindrical boilers or “kiers” of wronnht iron and of different types, an<l the 
liquor 18 made to circulate by rotary pump.s, stenm injectors, or’by the mere 
pressure of thejiteain itself. Those in most General use are the Injector kier 



Fig. 43. — Washing (and liming) machine (Mather k I’lalt) 


and the coupled high-p-essure kicr. Jn the former (HgH. 44 ami 4r>) the boiling 
litjuor is maintained in constant eirciilation by a steam injectoi** (or a pump), 
which continually draws it from the bottom of tli(‘ kier, forces it up a rise-pipe 
to the top, tfnd distributes it there over the cloth, through which it iSfdrawn 
again to the bottom of the kier, the operations being repeated as long as the 
kier is working. ^ 

Coupled hjgh-pressure kiers are used where it is necassary to bleach ipiickly ; 
tW£i*^presattre employed reduces the time of Iwiling. The bottom of each kier is 
»^nxi6Ct#d by a rise-pipe with the top of ita neigh t)Our, and through these pipes 
tba k loreed, by steam pressure, from the bottom of one into the top of 

’ ' , ' if?!.' i n , ' ' ♦ 
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the other. When all the liquor has passed over, the steam pressure is reversed, 
and the alternate action ttxkes place, the Ihjuor passing back into the first kier. 
In this way two kiers full of cloth are treated with one kierful of liquor, so 
that a good^ (leal of time and some material is saved, (k)upled kiers a^e 
dangerous to use for the “lime boil,” how’^ever, on account of the cloth becoming 
tendered by contact with the hot, dry sides of the empty kier. 



Fir,. 44.— Injector kier (Mather k Platt). 


Low presifure and open kiers are also used in some works, but they are now 
almost obsolete. * 

Whatever form^of kier is employed, the cloth must be “plaiteii down” in it 
in a certain way, so as to be well packed, but at the same time not too tightly 
as to impede the flow of the liquor, nor sq loosely as to get displaced during the 
boiling. The “ plaitingudown ” is done by boys who enter the kipr by the man- 
hole at the top and who distribute the cloth (which entei’s at the same place) 
evenly all over the kier with a stick, tramping down each layer, as it is 
pleted, with the large wooden “ clogs ” they wear for the purpose. When the 
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kier is full of cloth the manhole is closed and a quantity of lime water, sufficient 
to cover the cloth entirely, is run in. The amount of slaked lime used is equal 
to about 5 per cent, of the weight of the clotii. Steam is then turned on, and 
as*Boon as all Uio air is driven out, all outlets arc closed and the injector Is set 
to work. The goods are boiled six to eight hours, the lime water is then run otf 
as rapidly as possible, and the kier Idled up irnmediatc'ly with cold wat(‘r. If 



Fia. 45. — Sect ion of injectoi kior. 


this is not done, the pigccs wilMie found to be quite rotten wherevi'r they tiave 
come into contact with the liot kiei' sides, and even during th? boding they 
must be ke*|pt fully immersed, as if they emerge aliove the suiface of tin; li(]Uor 
they are certtin to “tender.” 

During the lime boil the fatty and oily matters contained m the cloth are 
converted into insoluble lime soaps, th^ starch, flour, and gums are (‘lirninated, 
and the remaining impurities so acted ujxin as to greatly facilitate their removal 
in the various operations through which the cloth afterwards passes. Curiously 
^ise&oughy the pieces appear much darker after the lime boil than in the “ grey ” 
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l^eairtng the kier, the cloth is well washed (in the machine shown in 

ng. »3; W free it from all unoombincd lime and soluble matters, and is then 

Bourcci* • 

(6) So^ng -nSouring consists in running the goods through sulphuric «r 
better, hydrochloric, acid at V Tw. to 2“ Tw. It is conducted in an ordinary 
washing machine (hg. 43) ; and although it is usually carried out in the cold, 
ex^llent results have boon obtaiiu'd by souring at a temperatufe of 60” to 70° C. 
with acid at about half the above Strength to 1° Tw,). 

Ill the “grey sours” (the first souring) iron and other stains are removed, 
and the lime soaps are decomposed, leaving the frt^ fatty acids on the fibre in 
such a condition as to be readily convm-ted into solible soda soaps in the subse- 
quent processes. ^ 

After a thorough washing to get nd of the “"sours,” the goods are subjected 
to the action of lioilinj^r Koda-ash or caustic soda. Either may be used alone or a 
mixture of tliem employed • some bleachers prefer one method, others another • 
and, practically speaking, there is nothing to choose between them so long as thJ 
boiling IS long enough. Caustic soda is certainly more energetic and does its 
work more quickly than soda-ash, but, for some reason, tlie latter is still largely 
used in some works, ev('n to the total (‘xclusion of the stronger alkali. The 
treatment with alkalis is knovMi as tlic “lye boil.” 

(G) The First “Lye Boil.”— In this operation the goods are treated with 
oither 21 ])er cent, of tlieir weigl.t of caustic soda or 5 per cent, of soda-ash, and 
with from 1 per c('nt. to 2 iier cent, ol resin (in the form of a li.juid soap made 
by boiling It up vith 1.^ times its weight of caustic soda) .Tiie. boding, if con- 
ducted at a jiressure of 3o 40 lbs per sfpiare inch, takes from 5-7 hours but if 
a ower pressure is employed the time occupHs] is (auTespondmgly longer. 

lye b^oif ^ en to the second 

(7) The Second “Lye Boil” simjily consists of treating the goods, under the • 

same conditions of temperature and jire^sure, to a four lumrs’ boil in a* 2 per cent 
(on the weight of cloth) solution of soda-ash, after whicli they are well washed 
again throiigli one or two maclnnes running tandem. The second lyc boil is 
known in some parts as the “scald-off.” * 

The functum of the “lye bods” is to convert all fatty matter left on the 
fibre from the lime bod and “grey souis” into soluble soaps, and they also effect 
the complete solution of any other impurities Unit may be present in the “grey” 
^tton. If the goods have been iiisiitficiently washed after the “grey sours” 
they are apt to become “ tendered ” during the first “ lye,boil ” with resin How' 
this comes about is not well uiKh'rstood, but it is a well-ascertained fact that it 
combined actjLn of the resin and the acid^ft k th© 
cloth. What role the resin soa]) aerially plays during the first “ly^oiP’' has 
never been satisfactorily t‘xplamed, but it certainly has the ^ect of removing 
cortain bodies that tend, in after processes, to produce “had \#hites’Mn <Jyed 
and printed goods. Many attempts have been made to dispense with it, but it 
«till retaius a p ace in the list of the calico printer’s drugs ; and although beauti- 
fully white cloth can he obtained without its aid, such doth almost invariably 
develops my^nous stains in dyeing or “steaming,” or, worse still, after being 
Kept for some time in the warehouse. ^ ® 

Afto the two “lyo boils,” followed by a “souring” and a tliArongbly good 
wash, the cloth may be considered, for all practical purposes, to l)e entirely free 
from all impuritiM, with the exception of ^ome little natural colouring matter that 

S~o7idising;t^^^^ by “cheniicking,” or by a treatment 

(8) Ohemidki^.—ln this operation the doth is run through a clear solntioikt, 
of bleschiBg powder contained in a washing maohine : it is then soueeaed 
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^owed to lie in pile overnight in order to give the “bleach ” time to act. 
iae c^Donic acid of the atmosphere heljw to lilierate the chlorioo > fnim the 
b^aohinff |>owd 0 ^^ The strength of the solution of bleaching powder used varies 
^ween J and*l- Tw., according to circumstanceH ; but it is always better to 
chemic twice with a weak solution than once with oiu* that is too strong. The 
oxidising action of bleaching powder is very powerful, and requires to be caro- 



Kkj. 48. — Squee/cr. 

fully w^ched. For thTs reason the solution rriust bo absolutely ^ee from un* 
aiBSoIved particles of bleaching powder, tlie smalle-st of which is (luitc suflicient 
to eat a hole,.;^in the cloth. After the “ clicmickmg/’ th(‘ cloth is washed, tlien 
soured m sulphuric or hydrochloric acid 1’^ to 2 ' Tw., washcit again, and finally 
passed through a “squeezer'’ (fig. 46) and dried up over steam heated cylinders, 
after which it is really for printing. • 

I^J^ny modifications of the foregoing process arc empfoyed in different works 
ana for aLtferent purposes. Some firms use only caustic soda for the “lye 

" ' * L, 'lftyiur,yb«w. 80 c. Dyen n$ujl Colouri^^ April 1911, 
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boils ” ; others only soda-ash ; and others again a mixture of the two , Occasion- 
ally, too, both lime and resin are dispensed with altogether, the cloth being 
merely treated with boiling alkalis (soda), acid, and bleaching powder. The 
latter procecjiire answers well enough for certain styles of printed goods and (pr 
white finishing, but in all cases where the goods are intended for “madder’’ 
dyeing it is advisable to use both lime and resin in the bleaching, not so much 
because they produce a better white, luit because they discharge from the cloth, 
more cheaply and better than an}'*thing else hitherto suggested, those substances 
that attract colouring matter in the dye bath, and which are most difticult to 
“ clear ” from the imprinted jiarls of the cloth, which ought to remain a sparkling 
white when the goods are finished. A “white,” eij/lal to the best, can easily be 
obtained by treating tlie “grey ” cloth with blcj^ching powder alone, but cloth so 
treated is abwwlutely useless for jirinting purposes ; itsimjily retains the bulk of its 
original impurities in a modified form, and these im[)urities give rise to unsightly 
and ineradicable stains and jiatchi's when the cloth, after printing, is exposed to 
the action of hot steam or boiling dye lupiors. 

As ail addition to the “ lyi* boils,” bisuljihite of soda was recommended by 
H. Koechlm, and used by him at the works of Koechim, Baumgartner A (’o. at 
Loerrach in .Msace. The following ]»roc(‘ss, based upon this suggestion, is given 
by E. liauber, and is said to yield excellent results. lb»r one ton of cloth : — 

(1) Singe. 

(2) Bass through sulphuric acid at .‘B' Tw. ; allow to be four or five hours or 

overnight, and then — 

(8) Wash 

(4) Boil eight to ten houis at 25 lbs. ]»ressure in- 

50 lbs. caustic soda, 

20 ,, soda-ash, 
iS ,, olive-oil soap, 

1 gal. bisulphite of soda 72 ' Tw 

(5) Wash well. 

(6) Chemick with bleaching powder solution at about T Tw 

(7) Wash. 

(H) Sour with sul[)huric acid at 2 " X Tw. 

(9) Thoroughly w'ash. 

For lighter goods, correspondingly smaller (piantities are taken 

Wlien the grey clotli contains a good deal of mineral oil the addition of 
aniline lias been found lieneficial , spotting with a saponjbable oil, such as olive 
oil, also helps to remove mineral oil stains during the lye boils, and other 
substances are likewise employed for t^J^J same purpose — phenol, Turkey-red 
oil, and various soaps.* • * 

In the Mather-Thompsoii process the goods, after boiling in alkalis, are 
passed successively through a solution of bleaching powder and #111 atmosphere 
of carbonic-acid gas. This process is very little used, if at all, and cannot be 
^^^aid to possess any striking advantage o\er the older jirocesses when they are 
properly carried out. • 

With thoMntrodiiction of Mather A Platt’s patent steamer kier, a section of 
which is shown in fig. 47, tlu* process of bleacliing was much shortened, as the 
operations of boiling and washing (and even chemicking, if iie^ be) can be 
performed in the kier itself, though tliis is not usually done. The kier consists 
of a wrought-iron horizontal boiler, closed at one end, and provided at the other 
with a heavy wedgo-shq^ed circular door,* capable of being raised^^or lowered by 
means of t counterpoise or hydraulic arrangements. 

* No practicable and absolutely sure method of completely eliminating mineral-oil siainat. 
has, ae yet, been discovered. See Jdwr. Soc. Dyers and Colourists^ March 1911. 
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The goods are packed in sheet-iron waggons with perforated bottoms, and 
furnished with a perforated column in the centrOj so that the boiling licjuor can 
penetrate tlioroughly and evenly throughout the whole mass of cloth. The 
waggons are r^n into the kier on rails laid therein for the jiurpose , the door is 
then lowered into position and bolted securely, and steam turned on. When 
all the air in the kier is driven out a solution of caustic soda is introduced, and 



caused to circulate by ificans of a centrifiigarpumj) which draws tl^|i liquor from 
beneath th(4 perforated bottoms of the waggons and showers it again over the 
cloth through sprinklers fixed inside the top of the kier immediately over the 
centre of the waggons. In this way the cloth is kept thorou^^ily .»atiirated with 
boiling liquor, and all risk of “tendering” is avoided. As a rule, two waggons 
fit into one kier ; and the temperature* of the circulating liquor is maintained 
gleans of a kteam-heated coil of copper pipes situated ^mder the waggons and 
between the rails upon which they rest. 

Under proper conditions the steamer kier is capable of yielding a good 
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ordinary bleach with only one boil. As a nije, however, two lye boils are pre- 
ferable, especially for printing-cloths. The following is an example of a single- 
boil bleach 

(1) Singe. 

(2) Wet ‘out or pass through H.,SO 2“ Tw. 

(3) Wash. 

(4) Boil four to six hours at 15 lbs. pressure with a suflttuency of caustic- 

soda solution at 2' to»4' Tw., According to the kind oh cotton under 
treatment. 

(5) Wash well. , 

(ti) Cdiemick at to | Tw, and allow' to he sepcral hours 

(7) Wash " ^ 

Soiu ju sulj)huiic or hydrochloru; acid (lJ.,SO. 2“ Tw.-~UC1 3" Tw,). 

(9) Wash well and dry. ^ 

At the present time the “steamer kier ” is largely used, not merely because 
it reduces the time o( l)h‘achmg, but also heeause it is very convenient, in that it 
can be emptied and re tilled with gri'at ivajiidity, and can he usecl in conjunction 
with jiraetically every (‘\isting process of hleaehing. In the form ('iiiployed for 
“ lye boils it is unsuitahh' for “liming,” hut with \('ry slight moditieation it 
can h(’ adapted to this purpose without any fear of destroying the cloth, 

01 late years many new methods of bleaching have been pi’oposed, in which 
ad\antage lias been taken of tlu' oxidising action of the peroxides of hydrogen 
and sodium, and (jf potassium p(‘rmanganat»', hut, so far, none of them have 
replaced hleaehing powder to any ('xtent, oxec'pt perhaps for special purposes 
with which this volume is not eoneerned. Sodium hypoehlorite is the only 
oxidising agent, apart from hleaehing powder, that is of any great use for 
bleaching in a printworks Its great advantage' is that it obviates tlu^ risk of 
calcium sulpliate lieing loll in the tihre if by any ehanee' the pieces arc in- 
sufficiently washed before they are “soiire'd ” in sulphuric acid Notwithstanding 
this, it IS rarely used for l>leaehmg proper, its chief enijiloyment being for the 
final chloring ot jirinted goods, and for mixing with the soap solutions used 
for clearing purposes m some styles. 

Most ot till! new systems of bleaching dejiend for tlieir value upon some 
improvement in maehinery, very few of tlieni being based upon anything that 
can be eonsidored as involving a radical departure from the old-established 
chemical treatment. 

Of these new systems the open-width bleaching arrangements of Tagliani 
& Higamonti, Bent/ it Bdineston, and .lackson it Hunt are the best known ana 
perhaps the inost efiicient, though the last named does not give a very high 
production 1 he advantage of open-width bleaching is that the surface of the 
cloth is distiiilied as little as possible, and that the warp and weft thifbads suffer 
a minimum of distortion. When sateens and other goods with a fine close 
surface are bleached in tlio rope form, as in ordinary hleacRmg, their threads 
get twisted and their surfaces aflected by the tension and pressure they are 
^subjected to in passing through the various operations and machines. In 
passing between squeezing rollers the cloth gets crushed ; and although the 
creases so formed are quite unnoticeable in the “white” state, they show up in 

dyed goods, and many printed goods, that are afterwards finished on the 
Schreiner calender. As the cloth is denser where the creases ^r “scrimps” 
occur, it takes the dyestuff unevenly, and results in “streakiness,” to the utter 
pi the market value of the work. 

of bleaching in use at one of the most important works on the 
performing all the operations of bleaching, except thf t of 
gjI Mi i W i’ width, and it yields eminently satisfactory resnlts. The 

IMIKM^ttoted in the lope form, in a ^‘steamer” kier, but vhikt in, thil 
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state thet^oth undergoes no squeezing whatsoever, and consequently all risk of 
abrasion to its surface and the foiination of creases is avoided. On leaving the 
singeing machine the cloth is passed in the open width through 1)oiliug water, 
aj»d then direqtly through a ciKUun containing sulphuric acid d" Tvv.,{it a teiripera- 
ture of 60" C. After standing a few hours it is waslied and saturated in a series 
of becks furnished with top and bottom guide rollers, and india ruhljcr howls at 
the exit end of (iich beck. The first beck is hllcd with water and the following 
ones with caustic soda .‘1 --1 Tw. Vhc clotli passes tlirough eontinuously in 
the full open width ; as it (mrt'rges from the last beek it passes throiigli a ^lot 
eye” (a ring oSi tiorcclain), and, assuming tluj rope form, is “plaiUnl down” 
directly in the waggons of ^he steamer kier. The “lye boils” are condueted 
in the usual way, and the cloll^ on leaving llie kier, and aftei d raining a short 
time, is again optmod out by passing ovit a Birch jiatcnt “wfuteher” It 
then passes in the open width through two Ix'cks of hot water into a smaller 
bock hlled with “cliemiek ’ ^ - 1 j' Tw at a t('m[)oratiire of bO" (' From h('re it 
runs on to a travelling l>and or “en'Ofier ” of maekinlosh, anaiigi'd to tra\(d at a 
speed of 10 f(‘et per minute, from tlu' “cn'eper ' it passes at onci' Ihrongh a 
beck of water, and tiien into a second be(;k containing h\ droelilor le acid at ' 2 ' Tw., 
followed by a thorough w.ish m a scrais of deep hecks oi cisleins, tliioiigh wliieb 
a eoiistant flow of clean watci is mamtaimal. AfU'r leaMiig the kier tlie piect's 
pass continuonsly tliromrli tlic opi'ratioiis of washing, elienncking, washing, 
souring, and final wasliing, and the speed at which these se\eial o{)eratinns are 
carried out is e(]ual to a production of KO to 1)0 yards per minute, accoi'diiig to the 
sort of cloth nniler Areatnu'nt 

This combination of opcii wi<lth and oidmaT-y “rope” bleaching is snitahle 
for all classes of goods, from the most delu'ate “ funeu's ” to tliu heavM'st of 
shwldy liannelettt's, and has Ik'cui in use for some time, with conspieuoiis success, 
for all descnjitions of cloth h(*tween these extremes Jt is espf'cially useful 
» for low-grade Haiineh'ttes whudi, m the rope form, an' excessive) v lialile to liave 
their selveflges torn (ot “(u-acked,” as it is termed) in passing bi'twoen the bowls 
and squeezers of washing machines, etc. 

Bleacuino for Tuukkv Bkds and Iniuoo DisriiARoics IS often deserilad as a 
“ half bleach,” because the cloth is only subjee.tcd to the action of boiling soda, 
and is not treated with Ideachmg powaler afterwards. 

Experience has demonstrated tliat a good, full, rich sliade of Tnrkey-red cannot 
be produced on fully bleached cloth, and conseipieiitly for this style of work the 
goods are not bleached in the ordinary sense of the word, but an' merely freed 
of their fatty and wa^ impurities. Apart fiom the omission of bleaching 
powder, the operations are exactly as already descrihed The cloth is singed, 
“grey” washed, boiled, soured, and Ij^iled ami soured again, after which it is 
well washSd and driwl. • 

Although it is not usual in England to use “half bleach ” cloth for Indigoes 
that are afterwarefs to be printed in discharge colours, it is none tlu; less very 
applicable to this purpose. The slight biifl'y tinge of tlie ground has no effect 
in dulling the pigment colours that are printed over it, and it is removed* 
entirely in the white parts of the printed juiltern by the oxidising acticai of the 
chromic acid liberated from the bichromate of 80 <la or potash that ft used for dis- 
charging tllfe Indigo-dyed ground. Moreover, the Indigo dyes up a fuller shade, 
and more evC/oly, on half bleached than on fully bleached clokli, so that it is not 
only more economical as regards tune, labour, and material, but yields a better 
result. These are important considerations, well wortiiy of a wider recognition , 
than they hav§ hitherto received. 

iuhi all m0had« of bleaching, the greatest care must be observed at 
the formation of mcyceUnlode, iron, and other atains, and “ 
ditritig tho lime eto. The kiers must be kept well 
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water must be clean ; the cloth kept below the surface of the boiling liquors, or 
thoroughly saturated with them ; the acids must not be allowed to dry on the 
cloth ; the solutionK of “ chemick ” must be filtered or settled until they are 
perfectly clea^ ; they must not be allowed to come into contact wj^h red-le^, qr 
oven flow through lead pipes; and the cloth, after ehemicking, must be kept 
away from clean iron. The most fruitful cause of oxycellulosc is the drying of 
pieces im[)regnatcd with bleaching powder solution ; it is al 80 ®caused by their 
contact with bright iron, and by *any lead that tlicy may happeTi to contain. 
The slightest trace of lead is sometimes suflicientTo cause serious damage; it 
is converted into the jicroxide,* which is a powerful oxidising agent, by the 
chemick. If dirty water is used for tin; “ lye boils ”/(lic top layers of the cloth in 
the kier act as a filter for it, and become so imbued with dirt ihat it is ditficult 
to clean thcnn in any suhscipicnt ojierations. noth caustic soda and lime act 
detrimentally on the cloth m an atmospliere of high-pressure steam, and their 
solutions must thcrefoie always Ik* present in snfhcieiit (juantity to cover the 
cloth entirely during the boiling. Strong solutions of hlcaeliing powder and un- 
dissolved particles of it convert tlie cotton into oxycellulosc, which, if it does 
not render the cotton W(‘ak, at least givi's use to irregular work by attracting 
dyestiitr unevenly 

Iron stains occur in goods tiiat iiavc l)ccii m contact with tin* lian* kier sides, 
nails in stillages, and the iron parts of machiiu'ry d'hey can generally be 
removed by treating the cloth in a warm solution of oxalic acid The efi'ect 
of mineral acids dried on tin* fibre is too well known to rcipure more than 
mention. 

The defects incidental to bleaching, and tlu'ir causes and cure, inighf he gone 
into at much greaU'r length, hut suthcicnt has now hci'ii said to show how 
important lilcaclimg is to the ultimate* success of a calico print, and how* defects 
that are (juitc nnnoliceahle in the hh*ach-h()nsc an* lialdc to manifest themselves 
in most exasperating ways in suhscipicnt procc'sscs, and afLi'i' a good deal of 
valuable wairk has been })ut upon the eloth. " 

Before leaving the subject of ))lca(*hm” it ma\ Ik* well to note that “back 
greys” used in the punting machiiu* are always “singed” ht'fon* tlioy are sent 
to the printer Afti'r he has done with them they an* “ sonri'd,’' and allowed to 
lie wet in pile, to decompose tin* thickening and dis^ilve out the “mordants” and 
• oolouriiig matter ihat have l)e(*n transfeiied to them from the rollers and cloth. 
They arc then well washed and bleached in the ordinary way. 


{!>) MFdtrKRISlNt; 

As generally understood at the present* day, “mercerising” is held^to denote 
that treatment of woven cotton goods' whicli imparts to them a permanent silky 
lustre. Strictly speaking, ^liowever, it consists in acting upon ^otton with strong 
alkalis or other reugcnls which contraiT it, the lustre being obtained or not 
according to the conditions under which tliv' fibre is treated. 

' in 1844 John Mercer, of the Oakenshaw Printworks, Lancashire, made the 
interesting and important discovery that wdicn cotton clo^h was immersed for a 
short time in a strong solution of caustic soda it contracted to a considerable 
extent, and was so altered, both physically and chemically, that it not only 
a much . greater strength than before treatment, but also a gi*eatly 
^ 1 affinity for dyestufts and mordants. This discovery he patented, but it 
1^6 into general use on account of the enormous shrinks^o of the cloth, 
was almotit forgotten when Tfiomaa and Prevost noticed that if 
litywere mevoeriiied mder iemum^ to prevent their elmnkage, they 
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attainei a silky lustre in addition to the other properties resulting from tlie 
action of caustic soda, and that this lustre was practically unaffected by the 
various operations of dycinpj. Other workers were not slow ‘to invcstipite 
f^irther tlic ^reat possihilitios of Thomas and 1‘revost’s jiroct'sjg, and it was 
not long before its suci'cssful application to piece-goods lu'camc an accom 
plished fact. 

Strong c%usfic soda causes the Ijhif' to swell up, to shrink, and to become 
translucent and clastK’ -in sliort, to iKaamu* oiilirely changed, so that when 
examined undi.'r the nueroscopi' it is found to have lost eomph'tcly its ordinary 
appearance, i^ie fibres a ni no longer ilat and twisted ld\c rd>hons, hut nnind, 
straight, and transpari'nl , fflii ir walls have* thiekened and tlicir central opening 
is closed np ; and thf'v displa*' no surfac.c markings wliat('\cr In tins state 
the cotton, after waslinux, shows no lustre, but if it has been tieaftsi and washed 
under tension it exhibits a tine Instn^ similar to that of silk 'I'lie property of 
elasticity imparted by tlic caustic soda is, praetieally spcidving, of tbo utmost 
importance, as it cnaliles piece-goods to be ‘-luslrcd” oi “ merei'riscd ” in two 
different W'ays, aiaairding to the coiivenienees at disposid Tln'y may bo either 
impregnatcfl with soda and stnd.ebed and waslu'd in a eontinuoiiM way, or they 
maybe “ biiteliod after being run Ibrough eaustio Hod;i and stretelu'd out tO 
width and wiisbed afterwards, care In'ing takiMi neitiier to allow tbem to lie too 
long nor to get dry lu-lore washing llotb pioeessi's aie usc'd in printworks, 
the first named being tlu' most usual, and, all things considered, the most 
convenient. 

If the good'S^r^ to li(‘ iiK'ret'rised ladore bh'aebing, tiiey are first singed and 
“grey” washed or “sfuin'd” in the ordinary manner Tb(‘y are thmi well 
washed again, and eillier S(pie<*/,<'<1 in tlui ropt' form or fbrougb a water mangle 
in the open wudtb, fo extract the excess of water TIk' lattei’ is the better 
inelhod, as it prevents th(‘ formation of ereasi* niaiks TIhmi, w ithout drying, 
they are ^ass(‘d through a padding machine, providisl wit li a i) 0 \ eontainilig 
caustic soda at hO to hf) Tw. and with two or f,hn*e iron Ixiwls, hef wi'cn which 
the cloth passes, and which serv(> to expiess all evei'ss of liipior from it. The 
goods may now he either “ liatehed ” and allowed to stand awhili', or they may 
be passed directly on to the “sfimtc'r” or sti etching machine, upon which they 
are both prevented from shrinking and, at the same time, waslusl by m(*ans of 
“spirt” pipes which deliver a constant supjily f>f wash water. As a rule, the 
first few' spirt pipes are arranged in showfU’ dilute caustic soda on the cloth so 
as to maiutain the greater jiart of the washings from th<' cloth at a strength 
suitable for using in tlftf kiers The rest of the wash watei is ornployi'd for dis* 
solving more caustic scxhi, or is <*onccntratcd iii multiplc-^dloct evaporators and 
utilised Qii'er again. In the case of jStoods mercerised, in tlie “ grey ” state it ia 
not necessary to w'.ish all the canstie soda out ; all tliat is retpiired is to reduce 
its strength b(d(*w the }>oint at which it contracts tiie tihri' — say KT to 16“ Tw. 
When bleached and dri(*d pieces ai(‘ mereensed, the strength of the caustic soda 
may be reduced a little, but the best results (!annot be secured under 50" Tw'., 
and it is therefore always advisalilo to w'ork with the stronger solution. Bleached 
goods, after mercerising, must* bo “soure<l,” and then tlioroughl^ well washed 
in spiral j^i^ashing machines, unless, of course, they are sficeially intended for 
some proce^f^ in which the presence of free alkali is not detrimental. 

The type of mercerising machine most commonly used oonsists of a padding 
mangle, a “stenter,” and a series of washing becks provided with top and bottflilli 
rollers, over and under which the cloth runs. , The “ stouter” consists 

^ travelling cliains, the links of which consist ^ clips whiail^^|^|P'^tlV 6 
smvedges of the cloth. The distance apart of theee two endlesa elmw lie 
regulated, and the degree of their divergetuse can Wl^iusted at 
08 the is to be etretdied out mnidlf.iic 
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still furtht>r trcatwicnt that' Ik 
nocesssW 1^ K> ©raditftte the stains pnwiucod i»y cotitact with the 

cti^ ana nth^’^Hsa of the maalnuery. Moreerisetl cloth is very apt, in tlu' 
white state wet, to contract stains from anything with whu*)i it happens 

to come in COn^fe-iron or wooden rollers, stillagms and waggons, etc., - and 
these atams ^^enerally so “fast’^ %h to reswt all efforts to remove them by 
washing and EN^ping alone. It then l>eeomeH ncces.sary to re chemick and aotir 
the pieces— all of which Hdifs to the cost of pnainction, Kor this reasoti it is 
better mercof^fie m the *‘grey,’' when all aceidental stains are removed dnriiig 
the ordinary course of hleacning, and the cloth enters the “ white room in a 
finished condition. Quite aparfc from tins consideration, a notable economy is 
otfocted in time and material , the amount of (janstie .s(»da retaine(r by the cloth 
IS allowed for, and utilised in the ‘Mye-lKuls ; tin' opeiations of washing, 
souring, and drying are reduced in number , feuer chemicals are nseil ; and less 
labour is le^uired, the cloth going throngfi fewiT jirocisscH. In addition, 

‘ mercerising ’ becomes part of the bleaching process, for tlie strong caustic 
soda employed, ami the elective hot-water wash nsed, must perforce exercke 
some intlucnce upon tlie natural impurities of I lie fibre. 

Open-width bleaching is the system />ar ravr/A to adopt for all classes of 
mercerised gomls ; not tiiat it gives a better white, but because it prevents the 
distortion of the warp and weft thn'ads and llu' f(»rmatiou of crease marks. 
f»ood results can be, and are regularly, obtained in ordinary higli pressure, loxv^ 
pressure, and “•..^ ■^mer kiers, but tliey are more or less uncertain, owing to tlte 
fact that goods m the rope form are liable t(> be irregularly acted upon by the 
Hoda during tlie boiling The outer folds of the rope are more thoroughly 
scoured by the soda than the inner, and then, auoiin, lla.' cloth at tlu' bottom of 
tlie kier is pressed into a compact mass by fhe weight above it, ami tliis obstructs 
the regiilay percolation of the circulating lajnor, so tlial the lower layers of cloth 
are subjectf'd to a less searching .scouring action tiian the iip|)cr, witli the result 
that the elotli is irregularly treated, and thus di'vclops stains and patches in 
subseijncnt operations. Streaks running in the direction of th(i warp arc of 
everyday oc<'urrence in sateen, twill, and liroche cloth that has been bleached' in 
the rope form, but they rarely aj)pear in that bleached in the ojien width. Such 
defects are due, in the main, to the folds of cloth being crushed into each 
in jiassing between the s<pieozor huwds of washing, souring, and chcmickitig 
.machines, which abrade the cloth and displatic its threads, they may also bo 
caused by the weight of cloth in the kicrs Whatexi'r tl>cir origin, fcliey 
serious disadvantages in any doth that relies for the. gn-at-er pari of its value 
upon its ktstre. In plain goeds the dtstortion of the threads is scarcely notibo* 
able, but in mercerised satoeiiN and the like, especially if they arc fiTiislnal on tlio 
Schrein^' Cal^dir, every such defect maiiifosts itself distinctly, and 
considerably the value of the goods. Open width bleadiing, therefore, i* 
be prefoi1f<^<l fbt* mercerised gocxls whenever jiossible, although, with 
sixtisfact^^ Can be obtained from ordinary kiers. ' '* 

Within re^j^tycart Edmes^n and Ib^jnss have patented a process of cewnbined 
nioroemi^ ‘5 lye boiling,” the clotli running directly from tfie metoeiWng 
machine continuous kier. It is an 

prooes^ might be expected to yieW good 

tiiin i eotnmem, 

prO0ei#.;k4!the more likely is it to * 
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(c) SHEARING, BRUSHING, AND “WINDING-ON.” 

Before llu' blcaelied ealieo can he placed in the jinntin^ machine it reipiircK 
to ho wound into a ceinjiacl “ hateli " oi roll on a hollow wooden or non rolh'V, 
throujj^h th(‘ ceiilial opi'inn^i of w hieh an iron spindle is passes! for the' purpose 
of siipportni^Mt in the niachim' In addition to windin^on, the cloth iisiiallv 
reijmres slieann^^ to ii'inove the na{) from its surface, and ther a thoroii^di 
brushinjjj to clear it fioin all aelhcriiifi loose' threads and cotton down or tlutl, 
which would, ot <;onrs(', lead to “snap])ers” in printmuj if allowed to rt'inain 
The hrushiii^^ sheariii}^, and windin^on an' all pe'ifoniu'd on one machine 
(fig. 4 H), which IS {)io\i(h'd with helical cutters, r('\'ol\mg at a high sjieed, 
revolving lenishes, and a hatchim^ ai rangeim'nt < 

In certain hl.isscs oi work it is iK'i'cssai v to damp the cloth and dry it over a 
“stentcring ’ mai'hinc, fitted with a welt stiaightenmg ariaiigemeiit and a 
“batching” iijijiar.itns Amongst th<' slyh's that reipine the cloth to he treated 
ill this way tin' following may hi' n'ganh'd as I Ik' most important ,—Eancv woven 
goods 111 which tin' woven tiattern and the pimtc'd pattern must he ipiite stiaight 
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(examj)le transverse jirinti'd stripes on Acrtical wo\en strijies, or vice vers<'\ 
forming a check) , laigc printed sjiots on geonn'trieal woven designs; hands of 
pattern jirmted hi'twei'ii woven sti ipes , cheek patterns piinti'fl on any kind of 
cloth; and also such things as madder-tl^ed handkerchiefs, which have to be 
“filled in" aftcrwanls by hand block punting It any of tln'sc stvles are 
printed on eiooked cloth to start with, tlie'pimtt'd design will be pulled out of 
shape when tlie cloth is snbsc{|iiently straighti'iu'd in tin' iinishing processes. 
Either the printerl patti'rn must he sat'riticed or the cloth paUern must be left 
crooked , it is imjiossible to have both right if the cloth is not properly pre- 
pared at the outset. Printed on fancy woven fabrics that an' not straightened 
kft>er bleaching, large spots and (h'signs basi'd on the circle become distorted 
when the cloth is aftei wards straightened ; squares take the form of irregular 
diamonds, straight lnu'^ become undulating, checks, instead of being regular, 
float about in all sorts of directions , and, in short, the whole work ]s bad. It is 
an important point, therefore, to consider carefully the style of design for wdiich 
the cloth IS intended, and act accordingly. 

Drying to width over a sti etching machine or stenter is also essential in the 
cases of patterns that arC engraved for a certain width of cloth and with a border 
at each side. Any trusting to luck to provide the proper width in these cases 
usually results in one or other of the borders running over the edge of the 
selvedge, and being printed on the “back grey ” or blanket. 
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{(I) PREPARATION OF THE (n.OTH WITH “ IMH-HWUKS.’' 

“ I'repjn'inc: ” is a ((S'liniral term uscvl to 'lonotc tlic iitijn ion of the 
with vanons (‘lu'iniral j)n‘]),ir:ah)iis tliaf au' c^M'iilial to iIh' " la iliIiI (“ iiiiio ' 
of tlu' })ririt(‘<l cotouis, 01 ti» tlaai to? mat 1011 and full dio ('loptnciit on (he lihia 
TIr‘ ('oiit|utMtion oi (h('^o \aiious ‘‘]in'|Mirs wdl ha dealt with iailliai on in 
(.‘onnac-tioli w^th tlia paiticidai stOc^ with uhidi tlnw ai<' associatMi . lap as 
thnir /ipplic.ition to (lie (dotli (ikes place hetore piiiitine, it tails within the 
sco ])0 of tlie pH'siail ehaplei 

The “ pi ('pai’^iip ' ol cloth is nsiiallv eondin trd in a [laddine niaii;_d(' h\ tin' 
])ro('ess known as “slop |)a?l.l 1110 ' 'I'he jiaddiiiL:, inaiiLde la “l<adaid (see 
tin Id) consists of two sipnavniMi how Is ttn'iij»p(a <Ma'(\)ol non i o\ < 1 1 d with 
india-rnhhi'i', and the lowei oiie(l>) of laass aii.nined o\ia a ho^ la hci k f('), 
titted vvilli on]d(‘ rollei s ol W(mk| pio\i(h‘d with laas- joninah and woikin*:; in 
brass hearings ddie l)o\ oiiLdit to he of wood, and eapalile ol eoiitaiiiinn iioiii 



.Ifilodd niillons ol Injiior, aeeordiiiu to llio wotk 111 hand d'he 
K, R are .tinui'^cd so as to allow ol tlie elotli |iassin;.- h\o 01 si\ t 


the liipioi hefoie poinn thionoh the s(|iie(vei how 
On enjui'ninp iioni tlie paddinp ma 1 ’ele,^Hn‘ u 
a eylnider dr\iiin niaihiiie 01 tliioiioli a hot <111 
they are “ woniid«>n " in tie' usual wav, and ao' I 
In manv cases the sijiu'e/an howls are made < 
W'rapped with se\eral folds ol ealnai , and loi " 
fabrics the ^oods an' tieated either wlinllv or in 


atods inn di!eetl_\ eithei (ai to 
dtvnio ajipaiatiR dtn wliieli 
I li( n iead\ loi ]a nit intr 
,t w ood, t ho hot I olti oiK hi'in^' 
,pe(ial st\lo- and taiiey wo'.eii 
jiarl oil “ st oiit I 1 me machines, 


for reasons already oi\(«n • , 

v\ speei{jl foiniof j)addmo: maiioh' is ns('d toi doth whidi has .(in I’”'* '' 
in certain “ y^serve ’or “ resist ’ eolouis, and whieli ha'^alteiwan to a (i ar 
“ prepared ” or (iyed up in the jiaddinp manyh In sueii (▼eo , o t e pnn 
doth were passed throu^di tlie liquor conl.uned in the hox <d an oidinaiN pa( .nn« 
mangle, the printed iiortions would he^iissolved oil, and I'lthoi spoi l a paf ^ nif, 
liquor or run into the surroundini^ parts of the doth 1^) avoid t ns, a ;o om 
squeezer bowl is arranged to dip into the padding liquor, and the clot 1 is O'"'" 

• straight through the ‘‘nip" (that is, l>etween the bowls), and thin ' rue s o ^ 
the solvent action of- the liquor can take effect The bottom > 0 ^ is wiappe 
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with calico, and carries the liquor up to the cloth in much the same way that a 
furnisher does to an engraved roller in a ])rintiug machine. 

P'lg. •){) ilhisirates ilie j)nn(‘i|)l(‘ of tins iia'tliod of working, 

F'lg. 50, A, India 1 uhhei howl, li, hrass howl; (', paddint'' h(f»x , K, tensimi 
rails, corrngatcMl to ojXMi the cloth out , K, tin' cloth 

Fadding strai;:lit thiouudi the “nip," or slop [laddin^, !.■> not, sli icl ly spi'aking, 
a preparation of tin* cloth for printint!, Inp as “preparing" is iiseij for purposes 
other than printing, it may as well he mentioned here as ('ls(‘where . goods dyed 
before printing will ht* dealt with undei 1 M,schaige'St}les 
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The })r<.;pcirali()ii ol llu' colours for cala'o |»niitiia.% and of simli of iIkmi non 
stilucntsas ar(‘ mad(' in tlm woiks, is at tlic [ncsfad tiinn nn'ic ol ,i sciciki' 
than an at t, and di'ii lands foi its piojtt t ca i l una out a lai ac anatnnt ol rln imcal 
knowlcd^H). It IS uscli'ss no\\ada\s foi a “culoiii ini\(‘i {n .iltnm])! Id iD'i-p 
alircast of tlic tunes nnlcss In* |)()^^^,'s^(‘s ;i sidlicmnl kiiowlndoc dI tin- ( Iniiiisl t y 
of his Inisincss to ciiahlc liini to w'd lia c(]c(is witliont i cici i m.' to ho at.nid 
fatlu'l’s “rcccipl hook," and uithoiil spondma a \a't .iiiioind ol tiino in inakiiia 
tfials, tiaistnia to a hn k\ “Ihiki'’ to \icld Inin the nii( ct he e- a"T‘'h' *'a 
Although many old eolouis, that weic apple d sin'ccssfnlK (o calico in the eailv 
flays ol the indiistiN, uch' tin outconn ol sciciitilh icsc,n(h "ii I he pait ol 
ehf'iiiists, the yo'f'ater iiinnhci of oldlinu colont nnscmuoikcd on ihi piniciplc 
ol t ryinp: a hit ol this and a hit ol that’ , ami it sm cess oi ( asiona 11 \ eiounml 
then unaided (dl'oits, i( was usually a Iona time m comma, .nid when it did 
ariivi^ it was dm' latlu'r to ehanee than to an\ .s\slcmali( method ol woikina 
With the lilt 1 od net ion ol coal I ai I'olouis the impoi t.im e oi the " i iile ol t hiimh '' 
•colon 1 mivei and ol his mystei ions scei els hoaan to d w mdic, and has ( out limed to 
do so, until 4 low he is expected ( il he st ill e \ ist - ) I o do 1 it 1 h' inoi e 1 ha 1 1 t o i pm \ ise 
routine work Tin* elu'imst has taki'ii hm plnei m .dl that ichitf to tie mti'o 
dnction ol new styles, and in manv c.isos, moK' (spocialh <mi lie- ('oniment, the 
colour mi\('i himself is a trained l•hemlsl In tin old da\s pi aete ;d e\pet lem i 
counted ht'fori' (‘VCl vlhina- - and indeed it is no les'^ \alnahle to(ia\.loi theie 
arc still many “ti[)s’ and “knacks ’that no ainomil <»! mineisiiv Immiiiacan 
impart; but nowadays a ])i intwoiks inn on iiiisck nt die line- has aleoh;lel\ no 
chance of (‘(piallinjj: th(' liest woik ol its iiptodati' eonipttilom who ( mploy a 
^?tafl' of s[)eeially tiained chemists kApf'ieief' m neeess,ii\, hut it iniisl he 
supplemented by a thoroU}j;h knowledge oi the pi im iph's upon whe h inodeni 
calico print my^ is liascd. Many sulistaiiees, sm h as I’ai amt i aniline 1 1 d oi \ ml iik' 
black, W'oiild never have been broiipht withi;. the lance ol jmn lieahilit \ sa\e h\ 
the inveHti<,(ations of chemists, they atlord litt h' oi no nidn at ion ol tleii Imctfaial 
])Ower.s ; and if^ iif many easi's, these jiowt'is weie hit upon aeeidentall^ , limy 
were at least discovered dnrine; the course ol siaentilm woik that \o)uld nf^er 
have sngj^ested itself to tlie mind of, oi beeii nndei taken h\. the pniely^ 
“practical man.” , 

Quite apart from till ipiestions of dis<'o\ei\, the im're a jiplieaJiion ol many 
modern eol#uring matters demands the supcMision ol a <'hcn)ist , aid imhed 
all the operatftms relating to calico printing ought to he nmh'i s( icnlilm eimtrol 
The conditions under which a colour is jirepaiefl, tin' proportioif- ; i' ~ ingiedieiils, 
the order in wdiich tlu'y are addl'd, and otimr pomt.'>, all ath i t tin o odt \gam, 
on the other hand, the result may he |lerfectly salisfaetoiy , hut ohtaimd at too 
gre%t a cost. Tn all these cases the services of a eheniTst are {'ssenl lal, it only 
on grounds of economy, not to speak of the impro\ed qualdv ol I lie wm k 
turned out. 
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Tho actual comjK)sition of the various colour pastes used in calico printing 
will be dealt with in another part of tliis volume under the heading of “Styles 
of Printing,” the object of the present chapter being merely to treat, in a 
general way, of the moie imjiortant mean^, methods, and materials employefl 
for tho purpose oi thtck(‘nmg .solutions, e(c , of (‘olouiing mattei'.s and mordants. 
The substances used foi this ]uii pose ma_\ he di\id(‘d into two (list met classes : 
(1) those w Inch ar(; iistsl solely as t liK'kt'uine agents, aild are afterwards 
removed, ;is comjihdidy as possrl)le, froin lh(‘ cloth , and (d) tliose which are 
thicluMimg ag(‘tits and ti\ing aaciits (‘ombiiKMl, .nid .ire .illowi'd to remain on 
the cloth, lortuing, as tlaw do, .ni intogial p.nl (tf the Imist'ied colour The 
lunctioii of a thickening b(‘loiignig to tho hist class is siiiiplv to act (a) as a 
vehicle toi can ynie: thi‘coloui to tin' cloth, and (A) as a pri‘\ entn e against its 
S[)reading, by capilkiiy attraction, la'voiid tlie liiiiits of its allot ti'd space in the 
design. 1 1 ought, thei (‘fon>, to possess no alliinl \ ha the colour oi the moidant 
with wdiich it IS mi\e(h ot h(U w isc, on waslniiL: it out ol the cloth, a good deal 
ot the colour would be r(‘nio\c(l along with it 

Th(' tollowiiig ai(‘ the thu kmiing iiiatciials in most Lommal us(‘ 

Ts7 fVu.sN Stanh, floui, lonii 1 1 .iLMc.aiit h (»t “dtae<m,'’ eum Sem'gal, gum 
aiabic, dcxtim and othei .aitituial Ihitish gums with oi wifhout 
the addition ol china clay, (he. 
r/us’.s 'Mbiimem casnn^ lactaiinc, and clue. 

Othei matau lab, such as lins(‘cd miicilagi* and badaiul moss, etc , ari' also 
souK'tiuu's cm])loy('(l foi spiaa.d jmrposc's, but. they ao' not essential to any style 
of work, and can be icplacisl in all c.ascs by one (»r othei of the many natiiiM] 
and artificial gums 

SrAlicii IS a substance \eiy widely diHiisial thiouuhout the yegi'table 
kingdom It is lound in .ilmost enoy plant, and ocmiis in tin' form of minute 
granules in tin' si'cds ol \;iiious ccic.ab, in the bulbs and tubers o) many })lants, 
and also in the baik and ])ith oi man\ lic('s It, is an impoitant aatiele of' 
manulacture, and, on the laigc scah*, it is obtained ( hn ll\' horn wla'at, mai/.e, 
potatoes, and net' Wheat, mai/e, .ind i ic(‘ arc ground up with cold watei and 
a little caustic soda, which dissobes out the gluten and f.icilitat('s the si'pa, ration 
ol the staich d’he milky lapioi is well stiru'd uj), and then imi tlnoiigli coarse 
sieves (to scpatale any libious matb'i that may la- piesc'iit) and allowed to 
settle The cl('ar watc'i is tin'll drawn off, and tin' deposited starch wt'll washed 
several times with cold wati'r, .ig.iin allowed to settle, and finally dru'd in 
shallow ti ay s m bo\(>s .it a gi'iitle heat When peih'ctlydry tin' cakes break 
up into thousands oi tin' small niegiilar m.isses ,so chaiacterist ic of starch, and 
tlie staich is eitlu'r sold in tins form or is ground to jiowder. Potatoes contain 
practically no gluti'ii, and tlu' starch is simply w'aslu'd out of them with cold 
waiter ddie potatoi's are |mlj)('d, jv’aced on sieves, and washed in a^ stream of 
waiter. The milky lapiid is itn'ii .illowa'd to settle, tin* deposited starch washed 
by (h'caiilation, and tlu'ii dried as aliove 

Starch (fgH is a carbohydrate, insolnhlem cold water and alcohol. With 
boiling water the grannies swi'll up and burst, forming a smooth, liomogoncous, 
gelatinous mass, in wlneh form it is used for stith'ning ])niited goods and for 
laundry j mr poses , hut tlie “starcli paste’’ ohtaim'd in this way is not really 
a solution of starch. When, howe\t'r, starch is hi'ated under pressure with 
water at a temperature of loO^T. it goes into solution, and the solution, on 
cooling, deposits what is known as ‘‘solnhle starch,” a product largely^ employed 
for “ hnislnng ” all kinds of cotton fahrics Sohilile starch dissolves sparingly 
in cold water, hut is completely solnhle at TO'’!', and upwards. Other methods 
of making tins moditied form of starch aro practised, hut they are not of mtorest 
to the, colour mixer on account of the impossibilitv of thickening printing colours 
with soluble starch. When boiled wdth very dilute sulphuric or hydrochloric 
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acids, starch is converted into dextrin and loses a dt‘ul of iis (luc kt mno 

power; indeed most ordinary acids, except a.-etic and foinnc acids, tlu- 

edoct of thinnin;^ standi paste, and conscpicntly it is imsintahl' loi ns,- m 
s^ongl} acid ‘^‘resists” and “n'scMt's," wlmli consist tur the most pait oi mtiic 
tartaric, and oxalic amds in comlmial mn with lusulphatc o| soda* It iis( d 
for the, Si- “ eolouis, ' hut Hnlish oiini is iisualh jiich-rird 

W illi eaustic^^oda, stai ch paste loimsa still, white, tianspaiciil jc!l\. known 
as “apparatiid-." d'hi.s linds a limitill (-inph*^ incut in '• tiindim^ (i|ic(ations 
]>ut, so lar, It 1 ms not lu-eii u.sts} to anvcxtiiit loi pimtncj i oh mi s, a i I hone h, 
wlien neutral i.sed with h\ diochhu ic acid, it has laa n tind as a snlisiuiit.' loi 
{,^11111 ti ajj;acanth • 

Diastase coiiNcrls staich into maltose and (h-vlim without in|ni\ to the 
fahries upon whicli it is pimti-.r and without alicctinu (h. .olon^s, anil is used 
occH.sionall'y to assist in icmo\ iim staich thukciiimr^ horn clotii that i i.'ijiiiKMi 
to ho spi'cially sol t in li-c] 

All slarch ])astcs lm\c a cliaiactci istu daik hlne (oloi.ilioii with iodine, hm 
the colour is ,so mti-nsi- that il tin- \aiious >tai(-lns d,, shchlA (iillen-nt 

toin-s oi itliK- It Is impossihh- to dislin-uish them snllicieniK wrll to use this 
re.ictioii as a lest foi aii\ pailicnlai siaivh Dor (his the micMoi op. mint he 
used cac-h slanh has a dillciciith slmpcd uiamilc, and tins. «,in lx- casil\ 
(list in-iinshcd irom (-ach olhm midci a modeiatc powci 

The most iinpoit.int slaiclu-s to the calico pnnlci aic the IoIIowiiil- — 

(I) \VnK\r Si \ia'ii Whc.il staich is (In- mt»st lu-eU n-od ol ,dl the 
thickenintj: aiu-iits (-nipIoN cd in lc\tilc pnntiiic It is clw-ap, is mu e,i'-il\ ,n led 
upon hy (-olours an’l moidants, is iio-hil foi a pic, tie) \aiict_N ot pin j k oes t han 
any ofln-i thickcmiip, and po\c,sa pood, sound, woikahle ji.isti , which kci ps well, 
and may hccitln-i usmi alone oi mi\(-f| in aii\ |>iopoition with othci -'iiilahlc 
tlnekeiiintps as i cipiirt-d. 

As a pciicral rule, it may he taken that thcprciilm (he ueiphi ol tlimkcniiip 
niatcriai coii(aim-il hy a po\(-ii coloiii, the Imhti-i will he tin- diadc it iillimatciv 
yields , and, coin (‘rs('ly, lli(‘picatci the weight oi ipi.inlil\ ol watci, lhi deepci 
Will h(' the slanh'. Slai(-h pash- (-oiitaminp I'd', ]»ci ccnl ol whc,(t st.nih loims 
a more or less aipn-ous thi(-k(-iiiiia, w Inch, dc^pit c it^ l.nil\ llmk coimis|i‘m\, 
allows tile (-oloiir to [icin-l i at(‘ w ell mio tin- hod v of (In (loth, mid thus \ ic|r|s 
sliades that an- Inllci and mon- opaipn- in ‘pialily lhaii I hose y mhied h\ an', 
of the p:ums (except la-apac-aiit h), which only ihn-kcn fiom one to Ihn-c times 
tlicir own weipht ol watci 

Starch pasU- preji.uctl with wat<'j alom- is soim-what loo “sti(k\ ' to work 
Well in niachiiic piiutmp, it adlmn-s ((-mn loiish (o the lollms, and it .it all 
thick it fre(jii('iitl\ escajies jiast the “ch-aiiinc dm tor,’ unless ern-d wcicht is 
put U])()n The lath-r a jirac-ticc- winch tcnd;*lo wi-ai down its i-dpc lapclln and 
IS, iiioreovt-r, unnem-ss.arv with ])ioper!\ pupated (-oloin. It also m-Is into a 
stiff ruass whei 4 c(fld and alti-r standmp awhile, and inpiiics wanmne up ;iLa’tui 
before it can he used In order to a\oid these disad\.mt.iL'm, il is M-iidcied 
softer or more emollient hy hemp^ hoih-d with a small (juaiditv of ^omc n petahh; 
oil, which hrinp^s about tin- di-sircj end w-it bout i edin-mpM In consist cnc\ ol I he jcistc, 
and makes it possible fo w-oik vci y thick colour-^ without dilheiiity The oiK 
used are gmierally either oliv(', lajieseed, c-ottoii ,s(‘ed, oi castor, and tin- (jnantity 
added vanes between 25 and 50 pt-r c(‘nt of tin- weipdit of stai< li ii.'.m], accordinp 
to the thickness of the colour and the purjiose for winch i( imn,< nded 

In making starch })aHte, tin- starcii is linst of all slincd up witli cold \vat<’] 
into a smooth, creamy paste , tlnMiil i^ tln-n adfled, aiuMhc whoh- lioilcd until 
the^thickened mass begins to thm again .At tins [loint the hoiling is Htop]W‘<l 
and the paste cooled down. To obtain tlie liest n-sults, the paste sho^uld be 
stirred continuously during the whole of tfie time that the hoilmg and cooling 
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are in progress. When dyewood extracts and solutions of dyestuffs are 
thickened directly with starch, the same procedure is adopted ; the starch is 
lieaten up with w-ater, and the dyestuffs are added, either hot or cold. The 
mixture is then boded and cooled, and before removal fron^ the pan, ttie 
necessary niordants aic added and wi'll stiiied in. Acftjc and other organic, 
acids are largely emplo\ed for dissohing dyestuffs, but their preserua' makes 
no diH'erence to the method ol working The thu’kness of sharch pastes varies 
according to the st\ie of uoik in hand Knd the strength or dejith of the en- 
graving ol the rollcrh lb)r most woik a jiastc* »(‘ontaining from 1 to 15 per 
cent of starch is (juit(' 1hu“k enough, Imt for coarse ('ngiav iv-ig, from which a 
sharply-ih'lined impiession is desired, luid l<»r all ci<is[), (h'lic.ate designs, not too 
lightly eiigm \ ( m 1, the (juantity of starch may use to 20 pt'i cent. , on tlu^ other 
hand, for “ |VMldmg,'’ that is, fiiintme a tl.it colour over th(' whoh' surface of 
the cloth, the weigiit ol stari'h in thi' jiasti' rarely exceeds b or S jier ci'iit., as 
otherwisi' thi' punting is apt to appeal thin oi bare 

A gooil whiMt stareh ought not to contain moie than 15 jX’r cent of 
moisture, nor U‘ave more than 0 .5 per cent of ash after incineration In other 
n'sjiects its suitability lor calico ])rintnig can only be determined ly a juactical 
tiial A samjile of the starch is taken and made into a paste, its vvdntt'iu'ss 
and thickness an' tlien noti'd and compan'd with a sample of the standard 
starch in ust', boih'd up at tin' same tinu' under ex.ietly the same conditions 
A p;de Ali/arm ]»ink and a p.de Mi'thyh'iH' blue aie then made u|) from both 
starches, and ju inted, sl<'am('d, and washi'd togethi'i’ . the shades they givi' are 
conpiaied, wlien llu' bnghti'i colours denote tlu' Ix'tti'i starch A portion of 
each of tin' two pasU's is now allow ('d to stand a few davs, and tlien tested 
with litmus for acidity, and further examiiK'd to s(‘e whetlu'i it has ri'tained 
its original consisti'iiey, or wlu'thei it has broki’ii u]) into a longh, ciirdydooking 
mass of lumps of paste, tlo.itiiig about in a wateiy UK'dnim The whitei and 

thicker tlu' paste obtained from a givi'ii wemdit ol staicli, the hrighti'i tlu* ^ 

colours it yu'lds , and the loiigi'i tin' jiaste will keep without turning sour and 

without breaking up into lumps, tlu' Ix'tti'i is thi' staieh lor all purposes con- 

nected with till' thiek('ning ol printing colouis 

Wheat staieh is almost always usial for thii'ki'iiing dai k shades of all classes 
of colouring matteis, it is not bettei than gum tiagaeanth, hut is much 
cheaper and (piite as good for all slyh's in which thi' cloth is not reipiircd to 
bo particiilai ly soft after tinishing It certainl} does imjiart a somewhat harsh 
feel to the cloth when ])rint('d m large, heavy masses, such as occur in cretonne 
designs; but in practice this defect is more or less ovi'rcoine by mixing the 
starch thickening with vaiioiis jiroportions of gum tragacanth thickening, wdiich, 
although It may be ijuite as thick a.s starch paste, contains a very large 
percentagi' (t).5 per cent.) of water, und ('onseipiently does not stiffen the cloth 
to anything like the same extent that starch does Fine patterns in fast 
I'olours are almost invanahly jirinted with wheat staieh tnickenings, unless 
the colours used are pigments, liidigo and other alkaline colours, or mordants 
dor “ madder ’’ dyeing. 

Mai/k Staiu’11 finds hut limited application in textile printing. Us chief 
use IS for thickening ahmnnate of sOda (alkaline mordant), and occasionally it 
is mixed with British gum for Indigo and Sulphide printing colours. » 

Rick S taikui forms an nnstahle paste, and i.s not used for any thing but 
“fiiiislung” or stiffening printed goods, for which purpose it is prepared as 
required. 

Potato Stauch is ijlso restricted to “tinishing” operations, and is of no 
use whatever for thickening printing colours which have to he kept for ^any 
length of time. 

Fia)uk. — I n addition to the starch it contains, wheat flour also contains a 
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nitrogenoiiM body — gluten — the ])re8eiHX' of which renders it unsuiUiljle for use 
with many modern dyestutVs and their mordants. It iindh its most important 
application in thickening tlie acetates of alumina and in»n, whic li are still 
lay4ely used fyr the [trodnctiou ot Madder leds, cluKailatcs, aial purples, a 
style that was fonucrly in nnu'h giSMter deinan<l tliaii at pieM-nt, but is still 
produceil m largi' <piantiti('s \\h(‘iH‘\e! the* best .md fastest weik is reipiired. 
For this [mrpose N^heat tlniir is emiih'iitlv adapted, it is a powmlid ihu'kiaier, 
forming a soft, 5ull j>.tstt‘, w Im b allow s Mie mm lants to penetrate wvW into the 
cloth, and fields, on d\enig. ilaik, neb n>lonis that an- K'liiaikable for tlicir 
c\eniU‘ss and bloojii. W ilb tlu'^iee eoloms ’ (dia/.otised raraml laniluie, ele ), 
wheat flour gi\i‘s darkei sbaiies lb. in most ollim t Ineki'innes, and possesses tlu' 
furtlier ad\antage ol piodiicing the most slabh' pnntine past<‘s, alllioiigli no 
“ ioc coloiii's " will lemain in e;<*'d condition tm inaiix bmiis, e^eejit in the 
coldest weatlier tloiir is Ireipieiitiv mi\ed with staK'li m l^uiii I i agaea lit li, 
according to ibe <pialit\ ol pasti' leipmi'd Im .i gneii style, it is \ei\ lari'ly 
used alone nowadays The lesluig ol wlieat Hon? is laiiicd out in exartlythe 
sainc way as the testing of starch, and Us leelinical \aluc d(‘pcnds upon 
practically tlu' s.nuc pio[»eities 'I’lic (oIdu? pnntinu Inals ate, of cmnsi', made 
with the ciilours loi winch it i-n bcsl .nlapled, but in otiic?' icspisUs tJic same, 
good qualities aic to be '-oultIu in Hour us m staieb, namely, wliitcncss, tbu'kncss, 
and staliility , 

(d'M th\(.\o\niii (iiiiii (laoacantb oi “gum iliaLotn ' is a natmal gum 
obtJiiiied fioiii a genus ot Injuumioiis jHants, ol wbieli Ibe most iinpmtanl is the 
Asf no/d/ /IS </ti iiiintjt I Ti aeai aiil li eomes ml o the maiket m tl)(‘ toim ol dry, 

“horny ' scales m leaxes, wlneb x.iiy m eoloiii hoin while to deeji yellow, 
and ai'c iiiok' oi less tiansbusuil avoiding to then soniee ol nn;iin Tlu‘ 
b(\st and most exjicnsive qiialitv ol gum tragaeaiilb n wlnh', ver \ 1 1 aiisliieeiit, 
and fi('C fioin '.and. woody Hbie, and dill U ought to dissoUe ( miipletcly in 
.walei, and toim a tbu k, smooth jiastc with at lo.-ist twimly tunes Us weight of 
water W'lu'ii boiled, the mm ilage becomes tlimnei. but smootbei , and il 
bodi’il inidei picssiire, the solution becomes xrjy ibm In eiimmoii with all 
mitural gurus, tiauaeaiUli vanes in Uk beliaxiour towaids tannic ai id, mclallic 
salts, and alkalis, the best so? t foi calico pniUing being that wlmb does not 
become gelatinous with tbo abo\e subslanees .Most <]ii.dUies will mix faiily 
well with dilute alkalis, biU, ciinoiisly enough, tlu bcsl qualUy is eoineited into 
a ‘‘ rojiy ' mass by stiong soliUions of caustic so<la, wlienns the ebeapei and 
[)oorcr fpiality, y How in c(>lour, and eontannng'^ a ( om|)aiat ixcly high jici (s iitagc 
nf foreign niattiu , can in many (“ases lie mixed pcrlcclly with soda sudieieiU ly 
strong to discliargi' tannin mordant II \anes e(>nsidei;d»ly , bowcxci, in tins 
respect, no two seasons delnencs being (pule alik(‘ in then bcbaMoiii towards 
alkalis. * 

(him tnigacanth IS chiefly used, (utber .done or ni eombination \.uh a little 
starch, for prml*nff da? k, heaxy “ blotelu's,” .t?id fo? tins junpose it is unexeelli'd, 
as It is easily^ remoxed fi-om the cloth ?n w.ishing, and k-axes it almo-t, if not 
quite, as soft as it was bcfoi e p? lilting. It is also e.xteiisively employ cd tor pale 
blotche.s or grounds for delaine jirmting, and foi all fust class wi»rk m wlneb 
softness of feel Is a desuferatnm It is mixed with alhunuui in life making of 
pigment printing colours, and luiters into a good many of the dye lupiois and 
“prepares” t) at are padded on the inangde In the latter e.isr U tends to 
eipialise the absorption ot the lujiiors by the < lot b and ensures < ’ padding. Tlie 
tragacanth thickening or mucilage used f<u’ ordinary “ hlotcli ’ printing contamH 
from (1 to 8 ozs of gum per gallon (say 4 to o per cent ) , stronger mucilages are 
(7^ U) 10 per cent,), but they are employed solely for {wljusting tbe 
thickness of colours tliat arc U>o thin, and for mixing with solutions of dycstiiHs, 
*etc., in order to bring them up to the proper consistency for printing. 
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In making tragacaiith thickening, tlie requisite quantity of gum is soaked in 
water until it has swollen up into a thick paste ; it is placed in a jacketed, 
steam-heated jian, fitted wilii niec^lmmcal agitators, and boiled and stirred until 
perfectly liomogeneoiis, after whi(‘h it is cooled and strained ready for use, 

(lu.M Sknkoal .^Nn (liJM ARAiuc. Ikilh these gums {including gum gedda, 
etc.) are exudations from various species ol dcmva, and come from various parts 
of the world. Thi‘y occui in commerce in the form of rounded or irregularly- 
shaped pK'ccs, varying in size from that ot a jiea to that of a cnestnut, and in 
colour from a \(TV pah' yellow to a, (h'ep biownisli red. Tlu'y are nearly odour- 
less, and ol an insqnd oi slightly sweet ta.^te Tlicy aic compL'X in composition 
and constitution, but they aie coinpo.sed in the ma,in of one or all of the three 
bodies, arabin, cerasin, and liassonn, togi'tlu'r with a little lime, potash, and 
magnesia. < 

The bc'st (jiiahties of gum Si'iu'gal are obtained from Arttrid Senet/al^ a 
tree which forms densi' loiests in Nubia, S('negambi.i, ,ind Koidofan. The 
various sorts of gums that conn' fiom India, Australia, and the ('ape arc of 
inferior (jualit v . they all contain a conqiaiativi'ly high pi'n'ent.ige ot bassorin, 
which is insoliibh' in water, iiK'rely swelling iqi into a sti<’Ky, gelatinous mass, 
which leacts iintavoinablv with the \ ai ions comi>on('nts ol most pi inting colours. 

In choosing a gum of the Si'iiegal (lass for printing pin poses pK'feience ought 
to b(' given to that samph' which is most (‘asily soluble in water, gne.s the 
el(\‘ir('st and lightest solution, ki'cpsthe longest, and is not coagulated on standing 
a wi'ek or two when mixi'd with vaiious metallic mordants oi tannic acid A 
good gum will dissolve complcti'l) in its own weight of water, but many gums 
require' at h'ast doubh' that ipiantit v for then joojier solution Some sanqiles 
are so soliibh' that, in tlu' jioude'i'i'd foim, thi'y can lu' addl'd diiectly 'to the 
jirniting coloiii , and will dissolve vi'ty lapidlv tln'i'cin if wellstirri'd up foi a sliort 
time Most qualities, howi'vei, ri'qnnc boiling vvat.oi foi thi'ii complete solution, 
and in tlu' cas(' of lialian, Vusti.diaii, ami ('ajie gums, ihi' lioiliiig must be 
conducted under [uessine, and evi'ii tlu'ii comph'ti' solution is not alw ivs obtained 
without th(' addition of acetic or othi'i acids 

In making a natural gum tliicki'iiing, the gum is first stirred up with cold 
water lor somi' time, the tlo.itmg bits of chip, W(»odv libi(', I'tc , an* then 
vskimnied oil’, and the whole is heated for si'veial houis in ;i jacki'ti'd pan provided 
with agitators, winch k(‘cp the gum from si'ttmg into a solid mass at the bottom 
of the [laii \\dicn the solution is ('omplcte, tlu' hot thickening is ladled out of 
the pan into de(>p casks and allowed to stand si'Vi'ial days for the purpose of 
allowing till' s.indv matti'r to deposit, the' gum is then strained and is ready for 
use. All gums ('ontaiii sand and fiiu' grit , and the longer the\ can be kept in 
the casks ht'foi'e iisi' 1 he iuoh' Iikelv aic they to give satisfaction in printing; 
the finest giit is almost imp('rcepti) h', and takes a long time to d('[»oftit.. 

Jicsidi's tt'stmg a gum for its solubility, thicki'nmg jiowi'r, clearness, and 
behavioiii towards moidants, a piactu'ul printing trial must olways be made, 
i\lan> gums, although th('y fiillil all otlu'i i('(piir('m('nts, cannot be made to give 
s. cithi'r a ch'aii impi'e.ssion with sliaiplv cut edges or a siiflicii'ntly bright colour, 
and 111 such cases thi' gum is absolnti'lv usi'lcss for most (‘lassi's ot work This 
is Gsfiecially the casi' with gums whic'li have been dissolvi'd under pnvssure and 
contain a laigc proportion of insoluble matter. On cooling, tlu' inscduble portion 
freipu'ntly .s('t, ties out again in an ('\tremclv fiindy divided state, and although 
the tliickenmg may apjn'ar to be perlectly liomogeneous, it consists in reality 
of minute jiartich's ol gelatinous matter which are lield m suspension by the 
thinner solution, and prevent the even absorption of the thickening by the cloth, 
thus giving rise to “ fuzzy ” prints. « 

(xiim Senegal, gum anibic, gum gedda, and other thickenings of the same 
family, are best used by themselves. WTien mixed with starch, flour, or gum" 
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traj'acanth they break up the thickemiiir, (h'privo it el’ “hodv” dcslrov ita 
na ure and convert it into a .slnuy mixture, very apt to s,.parate ml,, 
stitueiits dmme th,. prmlmo pioees.s, .m.l rarely or never pnmo sall^fa(■torv 
re.wlts, even if it happens relam Us onomal roiisisti-iiev . The a.ldilion of a 

sma l .pumUty Ot ^uiu S,.neo,al solution ,0 stareh an, I Hour paM.^s ,s a 

coloui shop uiakeshill lor sotlenin- an, I me ,.o|„nrs thal ai,. lo„ still 

luit It IS .1 praetu'e. that is .lepieeat,.,!, hy niosl ,.\p,., leiuaai eo|„u, mix, us an,i 

vvmh a' '‘' '’il '"'7’ 'i■<■ ‘'■■,uhl.■of makine up a l„.sh lot of (hmner ,’olou, 

vith .1 Hui.ilki (ju,inli(\ lit lh(‘ piojuT t liiclxi'iimo 

Colours |,rinl,itl with pmni Senegal an, I similar llm'kmimes |„.aut,fullv 

even and transparent sluules, tuit tiny ,-om,‘ out mmd, palm than u lu',, slii.d, 
oromutraKaeanth is us,.,l, an,| this reason eum Sen,.e,l is onU .uunlove I 

m hloteh ol th,. patimn The nalmal mm, Ihiek.unnes e,.„,.mlh ma-d lor 
pmitin|X tail, lion, ;ii) to ho pe, , of so|„l emn, an,l lams.apaad Iv ,|o not 
al ow tlie ia.lourme mat I.t to pmud i ale v ,.rv ,|.a.pl, mio the I, him „f I'h,. ,.|oth 

Die lesiill „l this ,S lliai Is ju mle,| w ,|h “ mm, , ol l,,s,. a I deal „f 

then eolour in Ih,' vvashmu' a,„l soapmu thal follow pimlme and it is 

’ punt, al will, u, eke,, 

Iims he film' amonnt ol ,a,l,,m dissolv,.,! onl .Imiiie ||„. washme ol the puaa^s 

v ouklsmaousU alhaU , h,. hnllianev and tv ol auv othei ms that 

heassoiaale, w„h lluun, l,„ the ,-„lonrs ami ns,a| mo-vtile p, m . 

are ev tiemelv sus,a.p„ ,1,. ,0 th,. soilmu a,,„.n of am hiehiv ..o|om,.!| wlM 
NN<U.(;rK thr(»uu:li win. li thev niav (t* p.-is.s 

vv,lh'7,'!,i?''''r' ''l''''’''''"''''' - ''lleilm,. solutions and 

V III St ,.np oieanma.-ids, a p,op,ul,v whirl, Ihmu l„ he „s,a| I,,, all kinds 

I .1-1, a, res, ami ,es,s(s, ami fo, Indym tine- liu, m p,a,.,„a. the am 

•Iriof!' ''''I''';',"'','" '■1"'.|"'' au,l ,ap„|lv p,a.pa,..,| 

hilt p m,n, lhi,-k,.„mes, wim-h art ,p„l,. as elhsU I v e| V m luosl mslames 

>K tiUN AM, lunisntltv, -The hums, A , 7 , man, I hi „ ml, pm„ auMsome 
what lo,,selyappli,',l to various , h-s,-ripl Ions of oi ,„ash.,| slanh What 

"le, make, rails ‘■devlin," anolhiu .alls ■‘,|,,|. p„.,|,a|, e,,,,,;' a,„l, m like 
runnel, yellow' ,h'\lim ’ i.s known also as “ liaht Hiilish pum " Tl’,,. |,,un,s 

•m alsi, app I,.,i to 1 1,,' pioilmd, ,|,un,',l fiom ,|,||,uen| kimis ol slai,'h,'s so I hat 

takenaltop,.ther,tl,e,v i,.p,,.s,.nl npom„|, all houeh, si , 1,1 |y s’l.eak mp’ 

jextnnisadolm.te , ,,1 oaieh, oh, |’,v h,. I ,, I ih 

dlute mmera a.'uls, o, I,,- loastmP „ at a temp.uatnie of HI,,' , I 
bocomps M>lui,](. ,,1 ualcr 

and^lirilwh ■”■"'"‘■'‘1 l’'■"h■^s mew, the .lillei,-,,,',' l„ lvv,',.„ ,lexlrm 

col, red prodm't, .sasilv ami .'omplelelv so m vvalei, ,s ummu div ,|,.s,' 1 ,1 

-iexlrnr, whereas a.l.eht yellow or pro,l„ ;,n,am,ne ' , I , 

rdZh r’ " ' " 'b;i: ,;th:'r 

fae t!m n7 mims. 'aml, m point of 

ami s i h'oin tiu'sam,' slaieh, ll,ee,.,.a| ,|, 11,-, m.'olour 

™ .y ''""hd entixelvdne lo „l tln'ioaslme p,„..ess In the 

7 the s. "‘i-k hut, si, ■ ihis ,s ,.on,nm,d',mr,l th,' vvhol 

n trin W h 1 '■'’"'•.■''h'd m(o a pm h'el Iv solnhh' and .'henneallv t rue 

lyrm, win e m the ease nf the “ vadlnw .lexlim ” m ‘-liphl "uMisI, eu,.;’- 

roastmp is sy.pped l,ef,,re (he whole of Hi,- slan h is so It is ihis 

imcori verted, unal ter, Hi stareh (hat forms the n.solnhle p,,, , ..f all -lipl.t 

of awxture of starch paste and dextrin soliilion. On (,(„■ l.arp,. scale, a small 

and this affects rts ultimate colour to some extent, hut in the main this and the 
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solubility doperid upon tlic duration of the roaBtiUfj^. A higlily torrefied starch 
gives a thin dark-brown solution , a lightly torrefied starch, a thick light-yellow 
paste, whieli’ n'cpiires lioiling Ixifore it can be used as a thiekeniiig for priiitiug- 
colours. Tjie more starcli a “British gum” contains, the more will its mucilage 
approximate, to the (jiiahties of starch jiastc and the less “gummy” will the 
thickening be, hut all briinds of “British gums” and dextrms can be mixed 
together in any pioportion, and thus it js possible to vary the consistency and 
quality of the thickening in alimfst any way dt'sired 

British glims are maih* from both wheat alid mac/e starches For most 
jmrposes it is immateiial wliu'h starch is employed, but if a ift'Hotr HntisJi yum 
IS to be used for thickening strongly alkaline coloiirs like liuligo, a maize starch 
gum ought to be selectial, as mai/e starch itsel/ forms a much bi'tti'r thickening 
with strong fdkalii'S than wheat staii'h. If dextrin or dark British gum is usial 
in conjunction with strong alkalies, an\ brand may be t.ak('n so long as it 
contains no moi(‘ llian a trace of uncoiiM'rted stanh Many lecipi's, made uj) 
with Biitish gum and strong alkali, which work perlcct,l\ m one works cannot 
be wairked at all in another. Th(' (‘xplanation of this is that the British 
gum in the former casi' was mad(‘ Irom maize starch, whilst in the other it was 
a whoat-staich juoduct 

With very few exci'ptions, Biitish gums of good (piality (an be used for 
exactly the sami' jmrposcs as gum S(>u(‘gal, etc, (he only diawbaidis being that 
they give a somewhat yidlowau- tom* t.o jiah' shades, and h'ave the (doth a little 
hardei in feel. On the whole, how(‘\('r, tlu'y an' vmy \aluable substitutes for 
the mor(‘ expimsne gums, and, if (diosen and us('d with caie, are ciqiable of 
yielding perfectly satisfactoiy lesults 

British gnm thickenings contain from 20 Ot 50 par cent, of dry gum accord 
ing to tlu' (piantity of fiee standi tlew contain . tliig ai(‘ simply boiled in waiter 
and cooled without any furthei addit.ioiis 

Albumkn ;\lbumen is obtained from tlu' whites of ('gg-, and fiom the seiiim 
of blood. Both these substances are e\.i|)oiated to dtUK'ss at a giu'ftle heat and 
under reduci'd pressun*, and they (‘ome into the mai k(‘t in the foim of thin, small 
scales ('gg albuiiKMi, (piite transparent and of a jiah' yidlow colour, and blood 
albumen, semi opaipu' and Irom light to dark blow n in colour \lbumen is soluble 
in water, and can lu' coagiikit.i'd eithei by luait -done or by waim mineral acids— 
tw'o properties wlmdi enable it to Ix' used as a nu'chanical fixing agent for pig- 
ment coloins and certain insoluble laki's Kggalbuiium c()agiilateM at a tempera- 
ture of 75 , blood albumen belwa'cn 75“ and -SO" (’ Blood albumen is 

cheaper than that obtaiiKsl from eggs, but its daik colour pi e\ ( iits it from being 
used for delicate tints, for which egg albumen must ahvays be employed. 
Various processes Iuim* bem tiled for bt ■aching blood albuiium, but^^so far with- 
out any ('onspicnous success , it cab be improved m cidour to some extent by 
the action of turpentine, and it is always advisable, for othyr reasons, to add a 
little of this to tin* solution *’ 

Albumen is best dissolved in Icjiid water '2(f (k, the usual strength of 

the solution being anything from 55 to 50 per cent. At the latter strength it 
gives (after stiaming) a good gum like thickeiinig, wdiic.h mixes in all proportions 
with gum tragacaiith. Ihgment ]uintiug colours aid colours for indigo dis- 
cliarge styles usually contain 12-15 pei cent ot albumen, w hiidi is quite sufficient 
to fix them. Formaldehyde forms an insoluble comjiound wdtfi albumen, but 
this reaction is more interesting than useful, and is rarely applied practically in 
textile printing. 

In (dissolving albumen, 200 lbs are mixed with 30 gallons of water and well 
stirred up for a few' minutes ; the whole is then allow'cd to stand twenty-feur to 
thirty-six hours (being again stirred up every few' hours), when, if the albumep 
is of good (juality, the solution ought to be complete. 
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The addition of aiiHiioni;i or borax facilitates solution, and in wanu weather 
it is usual to add a, little phenol or other disinfectant to retard th(' decoiujiosition 
to which allminen solutions are liable. 

• Apart froiif it^ use as a lueeliaiucal tiMue: aeenl lor pij^uin'iits and lak('s, 
atbuuien linds but littli' ai^jilicaliou in a iinxh'rn pi nil \\<>i ks. It is ('iiiploved 
oceasioiia]] y for w ati'rproofiiiu the “ w ,isli blaii kets ” of piintinj; iiiacliiiieK, but/ 
tins us(' IS jiy yo means ^u'lit'i.d, .nid yiobab]_\ the albimifii could be n'placed 
with advaiilaym by ot her sidistaiu'es. 

(kvsKiN AND Lmumunk ('asi'iii is the ('sseiitial constituent of clicesi', and 
chrscly rcsi'iiibh's* albumen u^ maip\ piopeitics. It is obtaiiual b^ actino on 
skimnu'd milk with “icnnet 01 an .acid, eitina- of ulmdi liirm\ down a (Uirdy 
mass -casian — u Inch, afba K'jKaiicd washmus m tepid water, is dried at a yaaitle 
heal, and jiiit on tlii' niaiket, in the foi m of a yellow ish w lute priwib-r. It is 
insoluble in .ilcolioi, and m hot 01 cold w.iter, but dissol\<‘s e.isiU in waini, 

sliLditU alk, dine -.oliit ions, and if a sniliraeirt (|uanlit_\ is takiai it- yivcs a thick, 

smooth past(‘, mow suitable loi maidimc jirmtiiie. ('as(an is used in ('\ac(l\ iiie 
saiiH' way as .dbiiiiK'n for lh(‘ fixation of pij^nienl coloiim, but. it is not so e-ood 
for t 111' pin po>e, as t he coloui s do not resist washing to anvlhm;^ liki' tlu'saim* 
extmit as do t bost‘ fixetl wit h albumen, a nd il the soap used contains fi(‘e alkali 
the) can be ienio\t'd almost entnad) lioiii (Im‘ cloth I'bi makhliN de acts very 

('iH'i'j^O'tically on casein, lonmne: an insoluble compound which fixes pioiuent 
coloins miicli moi'e peimanenllx than when the c.isem is ^implv “steameif ” In 
ordei to make use of tins reaction th«‘ pmnu'nts aic uiotind up with a casein 

jiaste and piinlisl in fbo usual wa) . tlx* ltocxIs an* tlum eithri padded m a 

solution of f 01 maid ell) d(‘, diied, and steamed a shoi f 1 1 me, 01 ai(‘ p.isscd throii<:h a 
ciiamlier coiitammy hot steam and loi maldch) de \apour In cMther case tlie 

casein is coa^oilateil, and emdoses tlx' pigments m a soi’t (»f iiooliible (aiM'lojie, 
similar to that piodiiced b) the steamine ’ of albumen ddx' e()l(Xiis so fixed 
’resist washing almost, if not (juile, as well as ‘‘ albumen cohxirs,” and an* (spially 
bri^iit and “loppy,” that is, tlu*) st.iiid out wi'll. 

Not wit list, aiidinp; this, casi'iu has lU'Vci leplaced alixiincn to any ( onsidei aiile 
extent, piobalily Ix'caiisc tlx* lattei is much simpler in its application, and, taken 
altogether, jiiodiices la'll, ei and more reliable lesulls 

ddic alkali ;^enerally employcMl in dissoIxiiiL’: casein is borax, which answi'rs 
the purpose jierlectl)', and has no elh'ct on tiie shade of tlu* piy^meiils with which 
it IS mixed. 

Laciauimc is to all intents and purposes identical with lasem, and is applied 
lu the same way. Some saanples contain boiax, and therefon* onl) leipiire warm 
water for tiu'ir solution. 

tijaiK.-r-f due (an animal suiistance »btained lo' l»oilmL^ bones, (‘|c, m water) 
comes into the marki't in the fotm of liard, t ranspaient , daik blown cakes. It 
swells U}) 111 cold Wi'Uer into a soft uulatinous mass, w hich dissol \ es com])lel ely on 
gently lieatmg^ Forme? ly it was em]>loy(‘d for the pimtin^Mif metallic powders, 
beinpj mixeil with starch and printed as a hot paste, u[)on which tlx* powder was 
dusted iiefore the glue set, iuit at the pK'si'iit lime its use as an addition to* 
tiiickeniugs is limited to a few' ‘ resist pasti's,” fiom which it miLdi^ very well lie 
loft out. It is elnefiy used now as an addition to the dye batii, for the jmi'pose 
of preserving the ]jurity of the “wliites” in the madder aiul other (Jyed styles. 

(htiNA (Ilav, pipi' clay — (diina <*lay or kaolin is not a thii \enmg agent as 
such ; but as it enters lai'gely into the com[)osition of “ resist ” and “ discharge " 
colours, it can be most conveniently nw:*ntioned here Its function in ]>rintmg 
pastes is to ])revent the acids, etc., from spri'admg or rfmning, and it also acts 
as mechanical resist, and thus aids in the production of the effect desired. 

• It ought to be white when ground up with water, and free from all gritty 

particles. 
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China clay is added to gum or starch thickenings in paste form (50 per cent, 
paste), and is hoiled up svjtli iliem in order to incorporate it thoroughly with the 
other ingredfeuts. Acid “ri'sists” and various “discharges” contain from 10 to 
20 per cent^ of cliiita clay, according to the quantity of v\ater used and the kifid 
of acid eni])loycd. ('line acid and citiatcs aie oxticiuely iial-k' to sfiread during 
the sleaiuiug ]uoocsk, and tlicy more china clay tiian most other sub- 
stances usi'd for smiil.ii pin pohC's ^ ^ 

China cl.iy is also laigcly cniplou'd tor “hack tilling” piiiitcd goods, and in 
oth('r operations conma-led with I hi' linishimj: of w'o\en goods. 

Tilt: MAKIMl OK IMtlNTINtM'Ol.OniS 

Generalirtes The colour shop,” as the eolour making (h'partiiHuil is usually 
designatcil, should he a l.nm\ well liehled room, ^iliiated on (hi' gioimd floor of 
the works, and, for convenieiiei', as close as jiossihh* to hdlh tlu' “drug room” 
and the. “ machine room ” ll ought to have a (lagged oi a coiicri'le tloor, and 
should h(‘ well n'ulilated above to allow (he steam and acid vajiours disengagi'd 
during (be boiling ot colmim (o escape lieel) into the oiilet air, it should also 
be well diaiiied to cart v oti ,ill waste wateis and liqiiois. and, abovi' all, should be 
provided with a copious supply of pure, dean water- jn many establishments 
tlic wdiole of tlu' condensed watei produced in tin' inanv diMiig machines of the 
various di’partments is colh'cted and utilised in the coloui shop for the piepara- 
tion of moidants and colouis There is nothing bettei loi this ])ur})ose (hail 
condimsi'd water, it is ch'an, soft, and juire, and, in addition to giving tlie best 
colouis, it ri'pri'sents a consideiable saving in Kle.uu The high-pressuie steam 
used for diiving the machmerv is run through lediienig vaUes into a low'- 
pressure raiigi' of pipi's insli'ad of esc;iping into thi' an, and thi'iicc into the 
drying machines, ftom which a laige [import ion ni it issm-s, as condensed water, 
at a conqiaiat ivcly high leiiqu'ratuie The utensils used m “ colour making ” 
or “eolour mixing ’ ari' neithei niimeious noi complicated They consist of 
boiling pans of various capacities, of stoiagi' casks, tulis for transjiorting the 
colour to the machiue room, sc.des, measures, stniing sticks, and dillerent 
(jualitu's of straining eloths togi'ther with cisti'rns and hi'cks for washing siicli 
of the ai tides as are poit.ilile In most coloui shops, too, (here are grinding 
mills for pigment colouis, Indigo, and other msoluhle siihstances and. wlierc 
large qiiaiititii's of Anilini' black and Madder colours are used, mechanical 
straining machines through which In to 20 g.-dlons of colour can bo passed 
at once 

The lioilmg and. cooling of the colours is ('fleeted m double-cased pans of 
co[)])er, steani or cold water being madi''' to ciiciilate between tlie two casings, 
according as tlu' coloui is to lie boiled or cooled TIu' larger ]»ans are provided 
with two meclianical agitators which kt'cp the t'olour m coustant motion, and 
thus ensuT(' a smooth [laste and the [u'rfect mixing of its in'gredients. The 
agitators turn on their own axes and at tin' same time travt'l continually. round 

S )und the interior of the pan, so that every particle of colour, except that 
caki's on the sides of the pan, is thorough'Iy stiirod uj). They are worked 
3 well known “sun and ])lanet” system, and are actuated by bevel gearing 
vert ical shaft (see tig 51). The latest colour pans an' made to swing, for 
oonvenience of emptying and cl(‘aning, and they can be tilted to any desired 
angle by nu'ans of a toothed wheel which gears into a .screw worked by hand. 
The toothed wheel is iix('d on one of the two hollow trunnions upon which the 
pan swivels. One end»of each of these trunnions corinnnnicates with the space 
between the double casing of the pan, and the other fits into a stuffing-box 
carried by a short hollow pillar. Each pan is thus supported on two hollow . 
pillars (one at each side), one of which is connected to the steam supply and the 
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other to the water enpply, an-i, throngh their respeetivo tn, l,oth eon. 



n»unicate with the apace between the casin^a. ao (hat eitlier steam or water can 
be introduced as required (see fig. 51 ), 


IiG. .">1 — Culour pans (Mather & Platt.) 
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Printing colours are made up in two different ways. The first method is to 
boil the thickening agent and (*,olouring matter or mordant together ; the second, 
to mix eithei' hot or cold solutions, etc., of colouring matters or mordants with 
a previously prepared thickening. In many (;ases it is quite mAuaterial vvhihh 
method is enqiloyi'd, hut some colours always retpiire hoilmg, others are better 
boiled, and yet otliers again can only b(‘ prepared with rcarly piado thickenings, 
and often oidy m tlu‘ cold Wheri'ver possible, and \sh('n only sriall quantities 
of colour are n^piired, it is preferable to make use of the second mi'thod ; it is 
more cornenient, and th<' (‘olours can l»e jinqiarcil more <piickly. On the other 
hand, when /un/c (piantitu's of a colour that can^ be boiled are required it is 
always belter to hod it, hei^ause large (juantities ca,n he much mort' thoroughly 
milled in a })an with mechanical agitators thaw by “raking” or stirring up in 
a cask by hafid (espia-ially if the colour be at all thick), and further, bi'causi' the 
whole batch of colour b(‘mg of e.vactly the same thickness and shade throughout, 
will giv(' pi'rfectly uniform ri'sults m printing, whi*reas if it wevv nii\('(l m small 
separate lots il would be likely to ^aly sommihat in both consist laicy and depth 
of shade. 

l)ir(‘ct-dyeing colours and basic aniline colours (‘an be priqiarc'd by either 
method , but when ilnyy arc \ery strong or deep they arc Ix'ttcr boih'd, for the 
sirripli' reason I hat th(‘ (piantity of water (and acid) reipiirc'd foi then' solution, 
and for that of their mordants, would lie so gri'at- as to thin down the thick(‘ning 
pasti' to a jiomt unsiiitabb.' for printing. 

Dyi'wood e.xtracts can also be mixc'd by (uther method, hut tiny generally 
work better when boiU'd up with the thicki'ning, and Logwood is always much 
better boih'd than wdien mixed m tlu* cold with starch or any other jiastc. 
Alizarin, too, gives brighter shades wdu'n boih'd with ils tliicki'ning, but it and 
also the extracts of (^ueicitron bark and Peisian beriies are, as often as not, 
mixed wuth cold readyqirt'pared thicki'iiings, and the results obtained m this way 
(piite justify its adofition. Many so('aJh'd “Alizarin colours” aie in paste 
form, finely ground, and (;an be readily dissolvi'd m cold stari'h paste or gum ; 
and Alizarin Idiie S. is so extrenu'ly soluble that it can lu' added, as a dry 
pow'der, din'ctly to its tliK'lu'ning, in wha'h it dissoht's at once Auramino and 
several otlu'r colours dei'ompose on boiling, and must theix'foie b(‘ addl'd to their 
thickenings at a lowei tenqK'ratun' , pignu'iits and diazotized bodn's can only bo 
compounded in the cold, thi' first because their tliK'kcnmg (albumen) is 
coagulated by heat, and thc' second because diazo compounds are exci'ssively 
unstable at tlu' ordinary tenqu'ratun', and must be cooled by ice or other m(.ians, 

These are a lew examples of the general methods ('inployed for eombining 
colouring matters and thickening agents , but as each of the above colours 
mendy represents a class, each memlicr of which {lossesses its own peculiar 
propertu's, it will be ('asily seen that before any jiarticular ('olour can be properly 
thickened its sjx'cial characteristics must be thoroughly studiod, so that it can 
be prepared in the best, most ciuiviaiieiit, and cheapest w’ay. ^fliere is a good 
deal of latitude m colour mixing , each colour mixer adopts the method that 
•yields him the Ix'st result, and no two wmrk on quite the same lines ; each 
adapts, and ipiist adapt, his methods to the eoiiveiiiencefr at his disposal, and to 
the demands made upon his department. A colour mixer ill provide/i with pans 
cannot liope to keep pace with the printing machines if his system of working 
di'peiids upon the -ivee])ing in stock of a large number of boiled colours. He 
must make up as many of his colours as possible in tiie cold, and to this end he 
utilises his pans for the preparation of huge quantities of those thickening pastes 
that are most generally useful, confining his “boiled colours” to the few that 
cannot well be prepared in any other w'ay. On the other hand, in a well-fiUed 
colour shop many colours are boiled that could bo satisfactorily made up in the 
cold, and for this reason — that in boiled colours no uncertainty exists as to the 
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complete solution, and even distribution of the various constituents, \Nlu'rea8 iii 
“mixed” colours made u]) from cold pastes it frequently happens that the 
colour IS both imperfectly mi\ed and “specky,” tliat is, it contains particles of 
uhdissoUeil ccTlourui^ matter winch show up in the tinislK'd print as minute 
points of dark colour. On the whole, ho\\e\(M-, tin* t('ud(‘ncv nowadaxs is to boil 
as few colours as j)ossibh\ and, extaqil in small works devoted to I he prodiu t if)u 
of one or two i^pecial styles, a coiislantjy in(M'easin}.i mimb('r of coloui's arc made 
u}) from jiH'Xiously prepaied thi(‘kcnme:s ddns tendcnc\ is tie' diuat, oiileome 
of the introdiudion of artificial, synthetically jticjiaied dyestulls. In former 
times the number of (‘oloiiruyj: matteis at- the disposal of tlu' calico piintm was 
comparatively small, and larj^i' (piantities of a few colours onl\ w eia* cousiiiiK'd, 
the bulk of th(' work bi'ine: piodi,(eed in what is known as tlu' ^‘dvi'd wa\ At 
the ])rcsent time the rcxiusi' is the case, small (|uautities of •an enoimoiis 
number of colouis, div<'rs(' both in shade and piopertu's, beiiie: ni daily demand. 
The result is that tie' sum total of tlu' colour coiisiiim'd m a modmai printworks 
IS distributed o\ei so vastly iiK'reast'd a ran<;e ol colours that it is virtuallv 
impossibh' to wmik on thi'old lines of boilme lar;.;!' (piantities of stock colours 
The boiliiu: ol a colour oc(mj)i(‘s (with tlu' cooliiie) the be(t('r pait of two hours 
at h'ast , f i oiu w h a h it is e\ ident that, if t he ma pa it of model n pi int i n^ colours 
had to be boihsi, an (‘tiormous numla'r of pans woiihl be icquiied, not to speak 
of the ('\tra flooi sjiace that would la* ni't'ded foi storajj:;!' pui’poses, oi of the time 
lostbytlu' maehiue printm m waitinj^ foi his colours Nbtieovm’, all printiii;; 
colours aie bettei, in most respt'cts, wlimi fnsshly jiropaHMi. When ki'pt foi' any 
considerable l(‘u;:th of tim(‘ they all (hdeiiorate in one wav oi anoth(‘r either 
thi'y Lose then tinctorial strength, or t/licii thickenin^''s dei'ompose oi otherwise 
become unw(»rkable. Starch and flour pastes bc'eome sou? and thin , albumen 
decomposes. Ihatish minis sid into a solid mass, natuial n^ums aie ajit to be 
coa^ulati'd by the substaiici's iui\(m1 with them , and tlu' eoiistitiieuts ol colours 
which eout^ain all th<‘ elements that an* n(‘C(‘s,sai\ t,o th<' foimation of an 
iiisolubh' colour lake aie liabh' to combim' more oi- hss, and thus foim in the 
colour past!' itsi'lf the lake that oiij^ht to be formed on the tibn^ kor thi'se 
reasons it IS inadvisable to prepare an unmaa'ssanly lar^c stock of any (‘olour, 
which, although in constant demand, is only woikial (dl lu comparativi'l v small 
ipiant itu's at a time Th(' only colours that arc mad(‘ in laiee' (piautiti(\s and 
always kept in stock are those which keep evci'ptionall y well, ami winch enter 
largely into t lu' majority of the various coloui eornbinatious of most of the pat terns 
printed. These colours are known as “standards”, and in woiks where a lai'Lte 
amount of cretonne and other heavy styles ot jaintin*^ are earned on styles 
which are exi'cuted, for the most jiart, in the saim‘ raiiLO' of colours a ma>d 
supply of Hiich standards is necessarily i cj)t on hand, sinci- thi'v are not only used 
alone, but also in combination with other colours to form compound shiuh's, such 
as olives, browns, 4 i;reys, etc. 

kortiinately, the ^u'cater number of aititicial dyestufls now smit out )»y the 
best aniline colour firms are eminently adapted for mixine with jircviously pre- 
pared pastes. • 

They are very soluble and of p-t'at tinctorial strenj^^th, a combination of 
properties ^hicfi makes it easily possible to prejiare full, dee[)-]irmtin^ colours 
in this way without making the thickeninjj: paste too “slop])y”to work 
properly in the machine. The amount of colour solution roq'di-d to produce a 
dark colour is so small, as compared with the (piantity of paste used for thickim- 
ing it, that the printing quality of the«mixture remains unimpaired, and in most 
cases would yield results indistinguishable from those •yielded by a “boiled” 
cof&tir of the same strength and consistency. 

All thickened pastes that are printed on woven fabrics arc technically known 
as “ colours,” whether they contain any colouring matter or not. Some “ colours ” 
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contain only a thickening agent and a “mordant”; others, a thickening agent 
and a colour ; others, again, contain all three ; and yet others are nothing but 
thickened m'ixtures and solutions of various substances that are used for the 
purpos(M)f producing “discharges” or of ])rc\enting the perniahent tixation*of 
any colour u))()n those parts of tlu' cloth u])oii which the\ are pnnt('d 

The pK'paration of prnidng coloiiis by th(' two inctliods ^ilrcady iiu'ntioned 
can h(! most C()n\eiii(‘iitly ('vplann'd by (h'itcniting the imdving ii])rof a “steam” 
colour, that a eolom drvelop<‘d and ti\(‘d on tlu' cloth by a ])assag(' through 
hot steam. Steam colours consist c>sen(ially ol l*Mn’ pails - 

(1) Thesolvi'iit , 

(2) The colounng majt.cr. 

(dj The thieki'Timg matmaal t 

(4) The itiordant or fixing agent, which forms an insoluble lake with the 
colouring matter. 

These four component jiarts may he (uther simple or compound, that is, they 
may, and freipK'iitly do, consist ol oiu', two, Ihrci*, or nioi'e mmribi'rs of their class, 
according to circumstances, and to the t'llcct that their combination is K'ljiiiicd 
to produce. The moil' complex colours w ill he di-alt with m detail in another 
section of this \olumc; for the present, purpose it is suttKacut to take a simple 
example which will illustrate the geiHU'al methods of making u]) a printing colour. 

Suppose, for instance, that it is riMpiiiaal to prepare a jirinling (‘olotir eiaitam- 
iiig 2 per cent, of Mdhylene him' which is to 1 k' thickenc'd with starch and fixed 
with tannic acid In this caisc tlu' solvi'id usi'd is gcm'rally a iiiixtuie of water 
and acetic acid, together with a small percentage of tailaric .uud If the colour 
is to be boiled, the mo/htH o/tf'inndi l^ as folhtws; -2 Ihs ol Melhyh'iu' blue and 
1 lb. of tartaric acid arc placi'd m a small pan and dissoKu'd m 1 gallon of water 
and ^ gallon of acetic acid . whilst this is going on, 12^ Ihs of starch ari' stiried 
up in a Um-gallon pan w'lth gallons of water, the colour soUilion is then 
added to the cn'amy starch and waiter in tlu' larger ]ian, and alter fuither adding 
J gallon of rajie or olive oil the whoh* is boiled until the thic-kened [laste just 
begins to thin down ag.im , at this jioint tin' steam is tniiii'd oil and waiter 
turned into the sjiaci' bi'lwcen the casings of the jiaii lor the pin pose of cooling 
the hot paste , wlu'n the paste is cold, b Ihs of tannic acid, picvioiisly dissolved 
in A gallon of either water or acetic acid, is added toil, and after it is thoroughly 
incorporated the coloui is ready. Th<' aho\(‘ (plant it les make 10 gallons of 
colour, which corrc'Sjiond in strength to a, 2 per cent solution of Methylene him'. 

The preparation of tlu; same colour from rcad\ madi' jiaste calls for littln 
description. Sevt'ii gallons of thick starch paste arc* first measured into a tub , 
*2 gallons of a 10 per ct'iit. solution of Metbjli'iie blue, in acetic and tartaric 
acids, are then poured into it throu^di a tine silk or sati'eii sievi', a bttle at a 
time, eacli portion being well mixed with the paste befoie the next is added , 
when all tlu' eolonr solution is added, 1 gallon ot a bO per eentr solution of tannic 
acid is stirred m, and the whole is thi'ii ready for use as a jirmting colour. 

Pigment ro/onri^ and other insoluble substances arc usually ground up in a 
*mill with their respective thickenings, any additions being made afterwards ; or 
they are addqd to their pastes in the form of finely -grouird mixtures (wuth water, 
etc.) of a “creamy ” or “buttery ” consistency. Both methods are but the 
former is the more reliable, and is always employed in works furnii^hed with the 
necessary grinding ^iiills. 

With very few exceptions, all printing colours are prepared by one or other of 
the above general methods; modifications are, of course, introduced in many 
oases in order to comply with the conditions under which certain colours and 
mordants must be compounded, but these are questions of detail rather thai^ of 
principle, and wherever they arise in. the following pages they will be noted in 
connection with the particular styles with which they are associated. 
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Some colouring matters are capable of forming several ditferent lakes with 
different metallic salts, and others eombino very rapidly with tlieir mordants. 
In both these instances the colour paste* is inadi' up without the mordants, which 
afe added afterwards as riMpiireil It is not absolutely maa'ssai'y to procis'd m 
this way, but it is both tie* most convenient and most economical s\stcm to work 
upon, because it^(‘nab](“s tin* colour nu\cr to ol)(ani s('\era1 etli'cts from oih* 
standard past^^. kor ('\ample, Ik'rsi.'iu b(*iry oxtiact foims with c('rtain tin 
mordants a strong and brilliant orangi* lak(' , with othei tin salts i( gi\csa bright 
yellow’ ; with aluminium and tin it gnes anothei tone of bright yellow , and with 
chronniiin niordinits it ynbRa strong yellow isli-biow n , all of which shades can 
be produced from one ‘‘standard” of tlnckened Tersiaii beiry extiact by simjily 
adding the ditl'ercuit mordants a>«re(iuired. 

Alizarine blm* is anothm colour that yields diHeKait shades accludmg to tlu' 
mordant list'd, ('ojipei at'otatt' gi\ es rt'ddisleblue, vciv fast to liglit; chiomnim 
acetate, a (juict, somewhat less it'ddish shade, also fairly fast to light , nickel 
acetatt', a much purt't blue, fast to soa])ing, but not ^cry fast to light; zinc 
sulphate', a still purei’ and iirighlei bine, similar in other respects to the last , 
and mancanest' salts, a bnght, (juii't shadi' of blue, much gii'cner than any of tin* 
preceding All these dilleH'nt inoidants act veiy rapidly on the Ali/aiin blue, 
so much so ill tact that fully made up colours will not kei’]) good for nioii' than 
two days at tlu' outsale Mi/aiin itself is perhaps the most typical of this, the 
class of colouiing matti'iN, since it gives ('iitiiely dill'erent colours with 
aluminiuni, iron, chromium, and tin nioidants, but, with ihi' (‘\ception of the 
reds and }mil\s that an* ma<le fiom it, it is madi' up in oni' of the two oidinary 
ways Tiic it'ds and jmiks are unstable, and an* usually pii'pari'd fresh 
each day. 

Formerly it was tfie custom to inanufactuie most of the \aiiouK dyewood ex- 
tracts, nioidants, and othi'r lapiois used for coloui making in t he print-works itself. 
At the piesent time, how’('\er, the making of ('olouiing inatteis and C'xtrai'ts is 
a se[)arate iiidiistiy, which has been ih'vi'loped to such an ex'ti'iit and brought to 
sncii a pilch of [lerfection that, its pioducts ('an be bought in tlie market at a 
much cheajier rati' th.in thi'y could possibly U' made at m any pimtw'orks 
One or two vegetable {'\trai;ts and a h'w simply mad<' ('olouimg matti'is are still 
manufactiiu'd occasionally in some piintworks when' the iieeessaiy plant exists, 
but, generally sjieakmg, the whoh' of the law mati'rial ol calico printnig that 
requires s]iecial plant, and a specially tiaincd stall of chemists toi its maim 
Jacturo, is now bought ri'ady made', and in a condition tit foi immediali' use 
Artilicial dyestutl's, in partu'ular, could not jiossibly be maih* at a piofit, and 
in any (juant itv in a jinntworks, for their inanufactuie on a eomim'rcial scale 
they demand not only a specialised ki.owh'dgi' o\' the subject, but the constant 
supervision of experiencc'd ('Xjieit chemists, who an* thoroughly eonn'i'sant with 
every detail of Uie various stage's through which tlu' raw mateiial passes. 
Artificial dyu'slutls, then, must l»e bought as such, but this does not ajijily, 
except in a few cases, to the mordants and other prejiaratioiis which are used 
for fixing tliem on the cloth, or for enhancing their biilliancv and (‘fleet * 

Tliese are always made on Che spot in all jirintw'orks of any sfandmg ■ their 
composition is then known, and they can he nioditied at will and witiiont any 
trouble, tesides, they are cheaper, becanse th(’y entail no cliarge for the 
carriage of mere water, whicti constituteH the grt'ater jiavt of tfieir weight. 
“Mordants” possessing all sorts of extraordinary advantages can bi' and are 
bought by the score, but they are best left severely alone. Their composition 
is usually disguised under a fancy name; and even if it be given, it will be found 
freffnently to represent only partially wdiat the “stuH ” contains. Many of these 
mordants are cpiite good and answer their purpose perfectly, hut none of them, 

. unless they be patented articles, are any better than tJiose made by a capable 
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printworks chemist, and, in addition to being more expensive than the latter, 
they cannot be modified untd their composition has been ascertained by a more 
or less lengthy analysis ; in a word, siieli mordants, etc., are unnecessary additions 
to the cost ()/ production, and ouglit to be avoided, on all (ioiints, if Ifit all possihlb. 
Such jiroduets as tannic acid cannot he made in the colour shop, but most of the 
other mordants and jirepaiations in common use can and ought to he made 
there, pa,rtly because thev ai(‘ clu'aper make than to hu\, ^lartly because 
they are mori' K'giihir in com|>bsition, and partly because the colour mixer 
then knows exactly with wdiat he is working, and can thus alter his colours at 
once, and in the best way, for any special jiurposc 

Working instructions for the making up of tlu' more important mordants, 
etc., will be giv('n iii the sc<dion on “Mordants” 

STUAiMNaf OF Colours — No inattci how caridully colours have been made, 
they always contain eitlu'r lumps and hard ])icccs of thickening, or foreign 
insoluble substances, whudi give ii.se to im[)crfect printing if allowed to remain, 
A (‘{'rtaui anioimt of thadveiiing iinariablv calo's on the sides of tin' colour pan 
during the boiling jiroci'ss, and jiortious of it are unavoidably detaidu'd and fall 
into the c.olour wdien it is emptied out, making it “lumpv ”, and, again, when 
colours are kept in stoidg a skin of diii'd thickening bams on tlaar surface, and 
although this can be skimnK'd ott to a great extent, [loitions of it ari' liabh', 
iK'vertheh'ss, to bi'coim' incorporateil with tin' smooth('i paste beneath. Another 
cause of “lumpy ” colour is diu' to the drying of tlu' thudvcning on tlu' sides of 
partially (uiipty storagi' casks the diied jiasle forms hard, brittle scab's, which 
drop oil' into till' colour below, ddie foix'ign insoluble bodu's usually present 
in fri'shly prepaK'd piintuig colours consist, bn* the most jiait, of grit, ('hips of 
wood, woody tibri', h'axes, sand, and jiarticles of metal, — small ipiantities of all 
of which are apt to get into thickening mat('iials and colouring matti'i's during 
tlie process of maiiiifaeturi*. Natuial gums ai(' espi'cially liable to contain sand 
and woody tlbri', as might, be ('Xpi'cted from the way in winch tlu'y are collected; 
and substances that come into the maiket m the form of tinely ground powders 
are also e\c('(‘dingly liabh' to contain all sorts of grit and dust, which no amount 
of ('are can (‘iitirely prevent from s('ttling u])on tln'in whilst they are kept in 
stock. I'artieles of iiK'tal are also mixed with thi'in dunng the operation of 
grinding. In th(‘ case of gums and substances that, are used in solution, the 
greater part of tlm gritty impuritii's can b(‘ (‘limmat('d by allow'ing them tune 
to deposit : but with tluck [lastes like starch and sonu' of the dyi'W'ood extracts 
this cannot be done, and tlie only way to get rid of solid impurities is to strain 
them out. Some low (pialities of starch and Itritish gum contain a peculiar 
organic body w Inch is dissi'ininatcd in an insoluble form throughout tlie entire 
thickening and cannot be removed in Miy way. The tiiK'r parts of it pass 
through the straining cloth, and, ifi printing, they till up the ('iigraving with 
a sticky glue like paste , the coarser parts sti('k in the iiK'slm-i of the straining 
cloth and gradually till llu'm up with a gelatinous mass, winch effectively 
prevents the {lassage of the colour, and renders straining impiissible. Such 
"thickenings are absolutely iisele.ss, and ought to be returned to the vendor 
at once. - 

Colours are usually strained by hand directly into the tub that i^ to be sent 
into the machine room. A piece of calico is spread over the tub jpid the colour 
poured into it ; the ends and edges of the calico are then gathered up in the 
left hand of the operator so as to enclose the colour in a sort of bag ; this bag 
is now' twisted with the left and sipieezed' with the right hand until its contents 
have passed through, leaving behind only such portions as are too large to 
escape through the meshes of the calico. If the colour is very rough to start 
with, or contains a good deal of grit, it is strained through one cloth into 
another, as many cloths being used as are tliought necessary, and each one 
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being finer in texture than tbe one preceding it. The advanta-o of using a 
series of graduated “strainers” is obvious any large, soft luiupK ot thickemiu^ 
are broken up in passing through the coarser cloths, the biilku'r p^c-c's of hard 
starch, undissglved gum, or diied scales of colour arc remo\cd at the outset, 
and the paste gradually hecomes smoothei and smootluu, until il* will finally 
pass through tlui last and finest cloth almost nnehangcd 

Very lumpy colour, or colour com[)oscd of scvcial standaid coloiits lomdily 
beaten togethA’ in the “ mixing 1 uh,” tannot Ic properh strame.l Ihroiigh’^one 
cloth, howevei fine. The lumps s(junt thioimh the mierstici's m litth' woim lik(' 
masses, which c;«inol he hi'afcn into a smooth paste, and' mixtuies ol difieiciit 
colours, especially if they It- of diflcrent thicknesses, an alwavs lu-ttcr when 
stiaincd twice at least, since the aet of straining goi-N a long wav towaids luiMn'-' 
them into a homogeneous jiastc * 

Various kinds of mechanieal straim-rs have hei-n juit on the maiki-t from 
time to time, wnth the ohjeet of rcjilacmg, or at h-ast icilmiiig the amount of, 
hand stiainnig. So far, tla-y ha\e laded to (lo this to an\ m-m' gieat extent, 
not because they aic not (-Ificient so far as straimiig jk'i .sr coneeined, l)ni 
because they can only he used with advantage' when laige (piaiitities of one 
cohnir are reipnied hy several ])imting machines at the sanu- time. In an 
ordinary modern printworks, doing a great \aii('ty oi stvies, these ocaxasions aic 
of rare occurH-nei- (onc.e oi twice a yeai maylK-f, .so that, unless the straining 
machines arc usi-d for the lu-i-dh-ss stiaimng ol standaid pas|(,s and colours, 
which always have to he str.ained again la-lon- us(-, the\ stand idh- for the 
greater part ot tin- tinn- On the other hand, tln-y aie ex(e('dmLd\' uschd to 
those firms who turn out large (piantit les ol “ madih-i work” astxle in which 
hut f('w printing colours are used, and those i (-gulai ly and m ('uomuous (piaiit it les 
Madder colours aie always boiled , and the\ aie ficipu-nllx consumed at so great 
a rate that tlu-n- is no time to cool them before |)rmtmg, if the printing inaehiucH 
are to he ki-pt constantly running in sindi cas('s .i stiammg machine, capahh- 
ol straining; liftcen or twa-nty gallons of almost boiling coloui m a coujile of 
minutes, is oi int-stimahlc v.aliie, and can scana-ly Ik- disja-nsi-d with d'hcre 
is no constructional reason why straining machiiK-s should not he used foi small 
lots of colour, hut, considen-d horn a piactn.d jKdiit ol view, tlu-y are altogether 
useless for this purpose, lor tlii- simph- i('asi>n that they icvpine thoioiigh 
cleansing every time a Iresh colour is put thiough tlu-m Mon- time would thus 
be occupied in washing them out than in straining colour. Apart fiom loss of 
time, machine straiiK'd colours aie only suited to e<unparat!vel\’ coaisi- woik, so 
that in gny case straining hy hand must he n-soiti-d to foi (h-licati' (-ngraving, 
and for all designs of the highi-st class The iK-tti-r a coloui is straim-d the 
better wall it work, and the more pi-rf^et will he the linal result. 

Defects in Printing Colours.^ — Apait U nun aecid(‘nts, (h-iVu-ts in eolours may 
be attributed to (1) had straining, (2) faulty or caieless mi King, (.’1) to the ('olour 
being too thiikor too thick, (4) -frothing, and (o) “sticking m ” 

(1) Had oil Insufficiicnt Stuaini.no is answerable for that kind of liad work 
which consists of “streaks” and “snappi-rs,” both of which ha\c been mentioned 
already in dc-aling with roller printing. However cand’nlly a thickenmg is marie 
it is lialilc to contain solid snhstanees, which, if alloweri to romam m Ihr- colour, 
become jaRimed hetw'een the rloetorand tin- roller, and hy lifting IIh- foimer out 
of contact w'fCh the latter at the jiartieulai point when- the ohstiuetion hajipens 
to be, allow a certain amoimt r)f colour to r-scape tlu* cleTimng action of the 
“doctor,” and thus cause a long, unsightly smear, varying m width according to 
the size of the obstruction in (piestioin Such dr-fccts an; known as “snappers” 
orj|“ snaps” from the sharp sound made by the “doctor” in rcturnmg to its 
original position on the roller when the hard particle cseajies from under it. 
In addition to lifting the doctor blade, these solid particles of grit either snip the 
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doctor edge or scratch the plain surface of the roller, thus producing “streaks” 
— fine lines — which ought not to appear at all. Loose filanionts of cotton and 
lint, left in the colour from a prevKHis printing also give rise to “ streaks ” and 
“snappers” in the same way, Unit is, )>y sticking between “docto/” and roll^. 
Fortunately* they neither injure the roller nor spoil the doctor edge, but they 
usually give much broader smears; and if they happen to stick on an engrav^ed 
part of the roller, they prevent it from taking iij) colour, and •coiiseipiently that 
portion of the pattern fails to ajijvjar on the cloth. 'J'he only rcTiiedy for these 
defects is to re strain the colour, and make jierfecUy certain that it is ipiite free 
of all foreign matters before it is returned to the printer. »Any jiarticles of 
finely divided copper that may be found on stramiifg have found tlnur way into 
the colour in the machine room, and their jiresence is to be put down to the 
roller grinding against sonx! hard substance with which it ought uof to be in 
contact. 

(2) FAUiav “ UoMUfu MixiMJ.” — 1( frequently happens thal. printed colours, 
instead of being ptu’iecUy flat and even in tone, [)resenta mottled appearance, due 
to the jjresenee of numerous and minute “specks” of dark colour These 
“specks” may bo causisd in niuvlv made colour by imperfect solution of the 
colouring matter, by the insulhcient sieving (»f pastes, like Ah/, aim, etc, ladore 
they are added to the thickening, by not grinding insoliibhi lakes and pigun'iit 
colours tinely enough , and by irrationally mixing together colours or mordants 
which mutually precipitate each other A particularly llagrant instance of the 
last cause of “spia'ky ” colour occurred in a large ^d old estabhslied printworks 
near Manchester, where tlx* foreman colour mixer attem[»led to modify the shade 
of a “steam” Ali/ann colour witli lampblack ground u{) in albumen The 
formation of “specks ” in colour that has been used jin'vioiisly witli satisfaction 
is due to the [irecipitation of the colouring mattei by the mordant it occurs 
chiefly in old, basic, aniline colour pastes. Alizarin colours, and in various mixtures 
of these with each other a,iid with natural dyestufl's d'lx're is no way of 
remedying “ speeky ” colour, and the only way of pn'ientmg iL is tosei' that it 
is prepared [iroperly m the first iiistaiiee, and to avoid using colours that have 
been in stock a long time at least, such as are liable to (haiomposition. 

Very oftim colours made up of mixed thickemiigs causi' a gi(\it deal of 
trouble in working. They may apjtear to be all nglit at first, but little by 
little the tliiekeiimg separates into its eouslitueiits, which, bmiig of different 
consistencies, are absorbed unequally by the cloth, thus causing liad work in the 
way of cloudy, uix'.ven colour. Sometimes this separation of the thiekcnirig i.s 
caused by the chemical action of the \ arums suhstaiiees contained m the colour, 
and cannot always be fori’seen , but generally it is the result of carelessness (or 
igiioraiiee) on the pait of the colour inixm', m mixing together such things as 
starch and gum Senegal, or Hour aud gum arahie, both of wdiieh combinations 
are exeeshively unstable when mixed in the cold, anil are aLvays unreliable even 
when boiled together. Flour, stareh, and gum traga,('anth work evell together; 
also stareh and the British gums ; but the latter ought not to ho mixed with 
Jragacarith unless they are very starchy, and even then they are apt to separate 
out again. The natural gums— Senegal, gedda, aralue, and tlio more insoluble 
sorts -ought t ) be used alone, as they very rarely work well with any tiiickoning 
outside tiioir own class 

It is scarcely neei'ssary to point out that eoiupound shades made by mixing 
two or more standard colours together, and I’olours reduced in strcngtli by the 
addition of extra thickemiig paste, must he always well stirred up in order to 
ensure their perfect inei^rjioration. Any neglect of this elementary precaution 
results in uneven printing, and is inexcusable in an experienced colour sljop 
hand. With strong pigment colours it is often quite impossible to maintain the 
homogeneity of the colour, especially if it has to be used thin. H^avy bodies 
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like vemiilion and the lead chromatoa cannot bo prevented from Kottliru^ to the 
bottom ot the tub, or, if in the j^rintin^^ machine, to the bottom of tlie colour box. 
All that can bo done to Icshou tluH ^reat (lisadvantii^m is to um'. only the mo.st 
. ground j)igm(mts, to make the ])ruitum colour as thick as i*s conMstent 

with the work m hand, and to stir it uji well at fre<pu‘ut intervals. k(»th m the 
tub and in the colour box of thi' machiiu'. 

(3) Thin and Thick (Ioi.our - ~'rhe c,ouMsteuev of a colour exiu (s consideiable 
influence on thf (piality of tlie imj)n\ssion piodmu'd lu the mi-iaved loller oi 
block iqKm tin' cloth \\ ithmyei'tain limits the juinter is the best |iidm' of the 
thickness of coheir le.juired for certain st\les of work and dilleuiit scales of 
engraving, and whenwer pos.nible lie oiicht to he suj)[)lied with the sort of eolom 
he thinks he can woi’k with Ik'sI. Hut it is no part of (he juinti'i’s dut\' to 
dictate the kind oi thickening infflenal to lx* used m am given easi^, althoimli, if 
h(^ be an expei K' ikmmI workman, any suggestions In* mas maki' n-speefinu the 
w’orking (luality of the colour will, as a rule, be considen'd, if the\ are at all 
reasonabh' At tht' same turn' no printer is e\j)e<‘l('d to mteib'ie with the 
working of any defiai t ment outsid.' his (o\n, neithei is he juslitied inoidmmga 
particular colour on liis ow n aut hoiaty, nor in refusiuu tonne a tiial to a '‘gum” 
colour simpl\ b(‘eaus(‘ it is fhiKiKi than a “slaieh” colour that he 

lias just successfully printed with tin' same lollei It is impossible foi ainmin' 
by mere inspi'ct, 1011 to e,>tnnat«' with an\ degiee of ceilamty tin' relalne prii'ilmg 
values ol two coloiiis tliat aie t hiekened w ith totallx ditleient mateiials (him 
thiekenmgs iaiel_\ or n('\ei ajipi'ai to be as thnk as staich, Jloiii, oi fiagaianth 
pastes , but thickness, ('on.^l(h■red meiel_\ as stillness, is not the (»iil\ desii.ible 
quality in a pi ml mg coloui It must also p(»ssess a <‘ei (am “liod\,"an(l this, to 
a gi-f'at exti'iit, is (h'pi'inh nt up(»n the density and \iscosily o| ii.s thicki'nmg, in 
othoj words, iipmi the peuamtage ol dry ihK'kening mali'iial it contains, and 
upon the natuK' oi that maten.d Gum solutions olltn contain t.hiee or lour 
^turn's more diy thickening than starch andolhet smulai pastes, and coiiseipn'iit ly 
“gum eoJgius ii('<pi(mt ly giv(* a much ciispei and moie peile(t impiession of 
the jiatti'iii than could be obtained Irom a “stai(h coloui a/tjufn itff i/ many 
times their tliickiH'ss Some colours arc Ix'st. thickened with gum, otlu'rs witii 
[laste ; and the colour mixei or the cln'imst is tlu' only pfuson who is sullicnmtly 
ac(juaiiited with tin- pio])ertics of coloui matenals to know (‘xactly what, to use 
111 a given case. 

('olouis may, howe\ci, be suitably iJiickc'ued, as far as icgards material, and 
yet inA work W(‘ll m tbe printing machine When this happens, the soinci' of 
^he trouble w ill usually be found to be the consistency ol the coloui. II too 
thin, it gi\es a slovenly, blotted im]uession (»1 tin* design the coloui spieads 
out, })y the capillaiy attiaction oi tlu' cloth, beyond its jiroper limits, all the 
lines and masses of tin' pattiTii exhibitVsoit^ spongy edges, the tinei details run 
tfigcther. and tlie whoh* (‘Hect lias an uiisighrly, bluired appeaiaiiee, due to the 
general lack of^iufip delinition 

Sometimes the “ blotch ’ (backgiound) and other large pat< lies of (oloiii m 
a Jinnted pattern, instead of Ixung uniform in sliade. present a peuiliai, inegular, 
inottlecj ajipeanu ici‘, I'onsistmg ol small sjiots and othei \aiiousl\ shafxd objci ts 
of light colour, distnbut('d une*\cnly ovci tlu' sm face ol the daikei eolom m 
whicii t hey«occur d'his paiticukir foim ol une\ ('iincss is know n as “ blebbmg,” 
and a» ises fiagu tin' nsr* of colour that is too thin for its imimdiate purpose. 

Blebbmg mostly (x'curs witli paste coloms (staich, eb.),*..!,.! i not always 
due entirely to tlieii ('xcessivc thinness, but to that, ('(Uiplcfl with the imsound 
condition ol tlie jiasle itself. (>u standing lor some tune starch and other pastes 
bre^k up into a curdy-looking mass, boconie somewhat “*wati‘ry, ’ and lose* their 
smooth, soft, “gummy feel. Jf such pastes arc letdown with water to make 
thin colour — a procedure often adopted — they further lose what little “body” 
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still remaints to them, and, although they may be beaten up and strained 
into a soeiiiingly smooth paste, become “slop[)y’' and (piitc unfit for printing. 
Even freshly made starch paste is apt to undergo the same transformation 
when diluted largely with cold water—a fact so well riicogiiisy'd in jiract^ce 
that in all 'Well managed colour shojis extra thin paste thickenings are always 
specially boiled as retimed. The actual cause of “blebbiiig” is that, owing 
to the lack of viscosity or “body’’ in the colour, the roWer fails to retain 
a sutlicient su[)ply ol it to tninster a dull imjiression of the *j)attern to the 
cloth, in othei words, the thin, slushy coloiir slips out of the engraving 
before the latter comes in contact with tin* cloth, tlius causnut meagre, uneven 
impri'ssions 

(jofoHVi^ tJtdt are too thick also produce M'ry bare, weak im[)rcssion8 ; not 
because tli(‘ri;]s any deficiency of colour m tlii^ engra\ing, tint becaiisi’ it is too 
solid to be absoi b(‘d fri'cly by tlu' cloth Itelicatclv engraved patterns printed 
with vcri/ thick colour scarcely make a maik on tin; (doth, and heaw jiattiTiis, 
coarsidy engraved, lea\e an iiujiiession which, instiaid of being full and even, 
lies on tlii' surface of the (doth, and shows uji nearly every line ol th(‘ engraving, 
both tliese faults ar<' due to IIk' same caiisi', namely, tlie inab]lit\' of the 
colour to soak into the body ol tin* fabiic 

The remedy tor piinting colours that are ('ithei to() thick or too thin is 
obvious 

(d) k iio’i HiN’o. -huriiig the ojx'ration of pimting, many colours are ('x- 
cocdingly apt to froth, (‘sp('cially if a brush “furnisher’ is us(h 1 in the colour- 
box. 'riu^ more a coloui fioths, tin* lighbu in shad(' does it become and the 
moT'e does it imna'aso in bulk, so that, (juite apait iiom causing bad work, it 
also caus(\s a gU'at deal of inconvenience' by o^elllowlng the' colour box, and 
either flooding tlu' floor or drojiping into any other colour tint may b(' working 
along with it ddie froth (‘onsists of a mas.s of minute air biibbh's mixi'd with 
the colour, and is pioduced by tlu' agit.ition whudi tlu' colour iindt'rgoi's in, 
the colour box, a sort of (diurnmg action, ke[)t up continually bv the combined 
motions of the roller, fuinisher, and doidor. d'hc colours most liable to froth 
are those containing a largt' ])ei (a'litage of gum, albumen, a,nd other elastic 
thickening agents, all of whudi, lor sonu' ill understood naison, retain bubbles 
of air much mou' tcmacioiisly than do starch and other pastes of a similar 
nature. With the excejition of tlu' acidates and formati's, none of the mordants 
in general use are ca[)ablo of forming mori' than a moiiH'iitary froth when b(*ateu 
up with air, and the same' may be said of the solutions and [iri'parations of 
most of th(' colouring mattc'rs I’lgmeiit and lake printing cohairs containing 
soa}) solutions or glm'])aste in addition to albumen foam up very rapidly 
unless they an* printed at a slow speial, ;uid even tlum they soon become quite 
unworkable if till' jiattern takes up goo little colour to allow of the box being 
constantly replenislied. The longer a given [loition of c.olour remains in the 
box tlie more will it g(‘t churned up, and the sooiut will ft bt^come utterly 
useless. 

In order to reduc(' t he tendency of ct'rlam colours to froth, it is customary 
in practice to add to them small (juantities of ben/ine, turpentine, or oil, and 
in tlu' case ">1 albumen colours, to further siqiplement these with a little 
ammonia. hat role exactly tlu'se substanci's play in [ireventing the retention 
of air bubbles by gum and albumen colours has not yet been thoroughly ex- 
plained, but it is ptobable that they reduce thesurfaci' tension of the thickenings, 
and thus enable the air to escape more readily. In any case, although they 
an' not perfect jircvcntivcs, they at least {iresorve tlie colour in working con- 
dition for a coiisiderahle time, and keep down all excessive frothing. 

(5) “ Sticking-in ” OF Colours. — It often happens that some portion of a 
colour settles in the engraving of a printing roller, and persistently refuses to ' 
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leave it when the cloth is pressed into it, the result being a w('}ik and uneven 
impression of the pattern. This serious defect— known as “ stioking-in is 
most frequently encountered in pigment colours, Indigo, Aniline black containing 
. intioluble salts gf (‘0]q)«‘r or hvid, and in tin* numerons “discharges ” and “rc'sistB” 
that contain cliina clay, '/me dust, zinc oxide, chalk, lead sulphate, and otlu'r in- 
soluble matters , lint it is also liable tn occur m many printing colours which have 
been kept m stock*! 00 long, and in which a ])r('ci])itatt‘ has bi'i'ii foriiiial eitluT by 
some of the coTistitmiits coming out of soliit.on, by tin' combination of the 
mordants and colouring matt-a-^, or by thi‘ ri'action of tiu' latti'r on the 
thickening. Th(^ colours most subject to spontaneous decoinposil 1011 of this 
sort arc old Alizarin colom n,* basic aniline colours. Logwood and iron blacks, 
“steam” mim'ral colours and (Ut^i'bn browns, (‘tc , — m short., just those colours 
in which tlu' colouring mattm'sand mordants arc* nn\(‘d (ngethei, <^ud especially 
thoH(' that contain easily dissociable cmnpounds or mixtures which I'l'adily form 
inor(‘ or h'ss insolubh' lalo's wluai allowed to 'itand for any length of tiim*. 

The “stickmg-m” of pigments, and the bl\(', is generally diu' to faulty 
mixing, cilhci the pigmimts an* too granular, or the thickening is too thin. 
In either case, 01 both combnn‘d, the cloth only absorbs th(‘ soluble [lart of 
the colour, leaving the msolubh' part m the engraving, where it. accumulates 
until the whole is .almost tilled up to the h‘ve] of thi' smooth siirfaci' of the 
I'oller. A thick {‘olour naturally ])rmls better than a thin, watery oik', since 
it holds th(' insoluble matter m suspimsion b(‘tt(*r, and thus jirevents it, in a 
great measun', fiom settling , but thick coloui's cannot always he used in 
pigment printing, noi are they always etb'ctive whim they can, so that wdiere 
‘ stieking in ’’ doi's hapjieii w'ltli a pigment colour, the best remisly is to ro- 
grind it until it is m too tiui' a. state of division to settle easily in its thiekcning. 
All »fn>n<i pigimmt (*olours and others that, eontam, of necessity, A/iv/c amounts 
of insolidih' matter, are lialile to “stiek in,” howevi-r carefully tlxyy may be 
•madi', and from all jiomts of vu'w they are perliajis tin* most dilheult. to ])rmt. 
The “ sticking in ” may lx* o\ereome ,dmost (‘iitiK'ly by replaemg the ordinary 
w'oodfui “funiisbei” roller in the colour box by a revolving brush, but while 
this kci'ps tlu' engraxnig ehsir of depositixl eoloiii, and thus does away with 
one ineonveuieiiee, it tends unfortunately to gi\(' iisi* to another, namely, 
frothing - a dcfi'ct which is, as jireviously pomtixl out, (‘xtri'mcly likely to be 
developed in “albumen’’ and “gum” colours when a brush fiiruisber is usixl. 

As regards the “ sticking in ’ of other colours, very btth' can be done to 
remedy it. Sometimes the addition of a little oil will improve matUu's, but 
usually when a mord.int colour works badly from tins cause it is usc'less, sirKa; 
the precipitate winch ought to liavi' been jirodiieed in the filire of tlu' cloth 
already exists in tlu' colour. Old basic 'uiiline colours may 1 h* rendcreil w'orkabh' 
sometimes by gmitly iieating them with a litcb' acetic and tartaric or nine acids, 
which re dissolve t^e c.olour lake, but, as a rule, it is s.afer to makci a frcsli lot of 
colour, especialfy if it be a light shadt^, and cheap in con.scipience. hark and 
expensive shades can be treated as aliove, and worked oil' little by little with 
newer colour. Old Alizarin reds are often mixed wuth Logwood }>Iack or J'ersian 
berry yellow and a little iron mordant, and then used uj) as dark chocolates : 
sometimes they work well, but usually they “scum” and “strc'ak^ liadly, and 
cause more fVouble than they are worth. 

.Very finely’ divided precipitates are often quite workahh', evim when they arc 
unintentionally present in a colour; and if the lakes they consist of are only 
loosely combined witli the monlarits (that is not completely fleveloped), they 
occasionally yield a colour very little, if at all, inferior in hrightnesH and fastness 
to fckat which would have been yielded bad the printing colour been in perfect 
* condition to start with. The cloth takes up the fine precipitate, and subsequent 
processes complete the reaction which started in the colour itself, converting the 
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partially formed lake into an insoluble compound which adheres firmly to the 
cloth. On the other hand, however, a partly decomposed colour more often than 
not produc(i8 bad work, cither hy “ stickin^-in,” by giving a lighter shade than 
was intended, or hy washing out of the cloth unevenly during the final soapjiig . 
operations 'which (‘ficetually remove any loosely fixed insoliihle bodies tliat have 
been transferred to the cloth along with the thickening and which beiaiine 
detached wlnm tin' thicki'iiing is washed out. It is thcrefori* better to avoid, as 
far as possible, tin* ml roduc-tion .of jireeipitales, ho\\('\er fine, into colours that 
are not intended to contain ihcin, inasmuch as such precipitates cannot be relied 
upon to work wc'll, and in most cases re])resent a dead loss of colour 

Alizarin, Anthraci'in' brown, and other colouring matters, which are of 
necessity applied to the cloth in the form of finely divided powders, ground up 
into a [lasb' and then thicki'iicd, often cause a good deal (»f trouble by “studung- 
in,” and this can he obviated only by thoroughly sie\ing them through fine silk 
cloth b('for(' muing them with their mordants and thickenings, and a, ftt'iwvards 
straining tin' made-u]) jirinting colour through tin' lim'st of “jc'an ’ cloth before 
sending it in to tin' printer. If the colour works badly afti'r this careful 
preparation, tin' fault lies w'lth the colouimg matter itself, soiiu' brands of 
Alizaim and similar pasty colours ri'sist all etloits to strain tln'in ; they settle 
into a (h'nse, ('lav liki' mass, which clogs the straining cloth and rc'fiises to Jiass 
through by any nu'ans whatsia'ver When this is the case it is useless to 
attempt to make wairkabh' printing colours of tln'in , the only thing to do is to 
return them at once to the muki'r, — tlu'y ai(' ahsolut('Iy iinfitti'd foi printing 
jiurposes, and, a,s a rule, too expensive', or the wiong shade for use in the 
dye-house. 

bn workable preci])itates an' also formed in punting colours by tlu' irrational 
mixing of two or more c.olours to produce a cmnpoiind shadi' \\diile it is true 
that iiiaiiy colouring matteis and mordants, of wide'ly di\('rs(' piojH'rties, may bo 
and are mix('d together with ('.xci'llent I'llect, it is also tain' that many others 
mutually rc'act u])oii ('aeli other, with disastrous n'sults II t in' colokriiig matter 
is not dost royi'd entirely, it is at least dimmislnkl in tmi'tonal strength, or is 
altered in such a way as to be incapable of jirojx'r fixation upon tin' ('loth ; and 
if the mordants have been pn'cipitated, tln'y are babh' ('itln'i* to “stick-in” or to 
scratch the roller. In onh'r to avoid tln'si' accidents the most competent colour 
mixers utilise, as far as possibli', for their compound shades, only such colours as 
are fixed by the sanu' mordants, and jiossess a strong family hki'ness as regards 
fastness to light and washing. In this way they obtain mixtures which not only 
work as well as any one of their constituent colours, hut wduch have the further 
advantage of behaving as a single colour when subp'cb'd to the acAion of simj) 
or light; that is, they fade or wash out evenly, without undergoing any very 
great alteration in general tone. (In the other hand, mixtures of “fast” and 
“ loose ” colours can never be dependiHl upon to give regular results ; and as 
they usually belong to (jiiite diflereiit classes of colour .stuft's, tliey are apt also to 
combine with each other, forming insoluble IkkIics which arc difficult to work; 
in conseipieiice, colours differing widely in general properties ought not to be 
mixed together unless the effect aimed at cannot be obtained in any other way. 

From the foregoing rough outline of the “geiieralia” of colour mixing it will 
bo seen that, apart from all (piestions of correct shade and colour Imrmony, the 
technical perfection of a calico print depends in a great measure upon the proper 
preparation of the colour jiaste ; that is to say, upon its jiliysical nature— thick- 
ness, softness, freedom from grit, etc., — as distinguished from its chemical 
composition. 

With a view to avoiding tlie various mishaps brought about by faulty 
printing coloui*s, it is usual to observe the following precautions : — 

(1) All water used is examined for dirt and fine 8and,^and, if not free from 
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these impurities, is filtered or allowed to settle, (bndcused water should be 
used wherever available. 

( 2 ) (tuiu thickenings, espei'.ially natural gums, are allowed to settle as long 
as^possible bcfgre ns(‘ They invariably I'ontain line gritty particles of one sort 
or anotlier whicli cause damage. 

(2) Stare'll and iiour, known t(> contain grit and sand, or IhhIk's tbat form 
gelatinous or lloci'flh'nt pn'cipitati's on boiling, slionld Ik' mi\('<l with cold \\at(‘r 
into a thin ntilky tliii<l, and then ’ (j^li'ained 01 sK'Vcd b\ shaking) 

thi-oiigh tine stiaining cloth before' being used for thickening })iir|)oscs. Such 
imjmntii's are na^ht dillicub to stiaiii out afti'r Ixiiling 

( 4 ) Ibgment colours and*olher insobibh' constituents of a printing colour 
must always be ground to tlu' liiu'st state of division possibh', otlu'iwisc tlu'y ere 
liabh' to “ stick 111.” • 

(b) Sobibh' IkhIk's ought to be conijileli'ly dissolv'd if colouring matters, 
they are also passed thiough a fine silk sie\e into tlu' thiclu'ning paste, so as to 
a\oid spei'ks ’’ 

(()) Colouis thickened with dry st.irch or (lour must be well boiled first and 
tin'll thoroughl\ eooh'd before th(' mordants (if any) ai«' added lu'glect of tlu'se 
two points ri'subs in a badly-worknig eoloiii' 

( 7 ) W hen a small guanfit} of one eoloiii is a<Ided to a large (pmiitity of 
another i( must not Ik' Ihiown in bodily, but gia<iually diluted with siicci'ssive 
small ))o] turns of tlu' laiyei bulk, until it can Ix' sab'ly mixed in without any fcai 
of its being nm xenly distiibuti'd throughout the mass 

(iS) All colmirs must Ixs thoioughly well strained and stirred up befoK' being 
given into the hands of the ju inter 

(it) All coloiii tubs, ('tc., must he thoioughly ch'aiist'd and wt'll rinsed out 
witJi clean w.dei bcfori' receiving then contents 

Thest' smijile workshop pn'cautioiis a,p|>ear to be considcM'd by most writers 
•on calico jiimting as insignificant di'tails, unwoithy of (‘ven passing mention, 
hut they ar' none tlu' less importantmm that account The> maybe K'garded, 
and justly so, as nu're “ commoiiplaci's of ('oloui mixing, but at tlu' same time 
their obsi'i \ancc constit iitcs OIK' of th(' fundamental conditions of suc'cess m all 
calico printinu, and foi'iiis an ('ssential pa,i t of tlu' loutnu' woik coiiiK'i'ti'd with 
till' prepaiation of evi'ry single pimting colour. No matti'r how jierb'ct a 
colour may be in other respei'ts, if it be eompounded without du(' I'cgard to 
its working (juabtii's it is prai'tically I'ertam to possess one 01 other of the defects 
already noted , hajilia/ard, ('ari'less eoloui mixing, doin' in ignorance of W'hat to 
expecT in the waiy of faults, and of how to avoid them, always results, sooner or 
later, in bad work, damaged rolliu’s, spoiled cloth, and^ a general loss of time 
and material. 

Tn fine, a good I'olour is tlii' essential to good work, and a goixl colour 
can only be obtained by [laymg thi' utmost attention to evi'ry detail of the many 
conseciitixu' operations winch are involved in its preparation.* 

* For information eoncr'iiung the making of ('omi'ound sliailes fjoni leaily-made “stamJaril ” • 
(’oloiirs reference must he made to the section on “.Styles of J’nnfing.” It is imjtoHsihlo fo 
give any iletaiks until the actual conij»oaition of the eoloins in (nicstion has hern ^)ealt with. 
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HEFOliE pt’{)ctM‘(liiiu; tod riillcr (‘oiiM(lri;it loii of tin- of “(dolour niixinfj;” 

- a (juostion to wliU'li it will br lu'cessiiiT to X’luni wIkmi (It'iilinit witJi the 
])racti(‘al details of the apjilicatioii of the v.irioiis classes o| eoloiinn^" iiiatt('i‘K to 
lh(' diHei’cnt ‘‘ht^les ’ol pniitiiiLt a lew ji:(MHaal n'inaiksoii the after ti ('atniont 
of limited calicoes, as compared (o that of tlm [iroduets ol an ajipari'ntly similar 
manufaetuie, may not hr out of place at this sta^a- 

l"rom tlu‘ fact that the meehameal means emjilo^rd lor tlu' ])rintin|jj of 
colouriMl desii^ns on wall papio’s and ti'xtiles is, to all inUmls and jiurjioses, 
idi'iitieal, it mi^ht lie surmisiMl that some* analoj^y also existed hetween the 
eomposit ion and modes ol fixation of th(‘ colours applieil to tla'in ri'Sjiecti vely. 
Such, how'e\('r, is not the eas(' iio such analofiy exists or is [tossihle , for 
althou^:h wall-papei is liki' calico in that it consists essentially of celhilosi', its 
yihysieal striictuie pia'clndes an\ possihihty of its heing tu'ah'd m the same way 
as a textile fahi le In hut, all i esiaiihkima' hetween the tcidniKpie of the two 
maimfact nres he^nis and ends with (he pinitni^ of the dixsi^n Mori'over, the 
uses to whij^’ a wall pa))cr is juit do not- napiii e its eolom s to withstand the same 
wear and tear as thos(‘ ol a calic-o print. Without dis* nssm^ this point, it may he 
interesting to note that in w'all-|>aper print in;4 a iead\ fornu'd colour (alonj^^ with 
suitahle vi'lncles, su(‘h as si/e, paste, or varnish) is appheil to tlu' surlaci’ of the 
paper, that it is sidhciently fixed theieon hy the simph' process of drynijj;, and 
that it consists in its finished state of a mechaiiK'al mixtuie of coloiirinjj; matter 
and vidiicle or thickenincj , whertxas in calico printing (exelndm^^ picments) of the 
highest class a colour of napiisite pel maiHMicy or “fastmxss’ can only he pro- 
duc('d on the fibre itsidf by some jiiocess of local dyemj^, and that a calico 
print in its tinished stati* is fieed, as far as possible, from all thickiMiin^ matters 
which have been used durinjj^ the pnntinji;, and which, if allowed to remain, would 
only impair the beauty of its lailours. 

With a few^ cx(!eptions, the colours appearnifi; on a pieei' of calico as it emergi'S 
from the dryn^ iJ|)])aratus attached to tlu' pimtm<j: machine do not (‘xist as siie-h, 
but consist of various substances, or mixtun's of substances, which are cajiablc 
either of attracting:; colounnc; matter from a dye bath, or of reactinj^ upon each 
other, undei’ suitabh' conditions, to form an insolubh* colour lake. Krom this it* 
is clear that the tinal pnicess of w'alhpajier jirintin^^ eonesponils ^-xarjlly to the 
initial sta};^; in the production of a jirmted jiattm n on c.abco , foi while a wall- 
paper is practically ready for the market imnu'diately after jimitine: and diyin^', 
a calico print in the same state reipiires furthiu' tivatmeiit liefoo' its colours arc 
either developed or “fixed” Of conrsf a. [uece of calico can he printed in 
precisely the same colours as a piece of wall-papi'r if need hi' ; but m that ease it 
would not possess that (piality of resisting the action of ^^oap w hich has come to 
be%oked upon as characteristic of a gixxj “print,” and in eonseipiencc such a 
procedure forms no part of the practice of calico printing, although it is true that 
“ loose ” work of a differeut kind is produced for some markets. 
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Tlie object of this perhaps somewhat irrelevant comparison of wall-paper 
printing and textile printing is to show (a) that, in general, colours of the 
requisite permanency cannot he obtained on textiles by tlie mere evaporation of 
a solvent or of the soluble parts of a vehicle; (/>) that the colouring principles 
best suited *to textile printing are those which are capable of ])enctrating into the 
fibres of the materia], and of being coinerted thevein, by ciiemical means, into 
insoluble compounds and colour lakes; and (c) tliat the dexejopment of the 
colour proper on textile goods is depend(;nt upon some process of dyeing, which, 
whether it be performed during or after jirinting; must of necessity be followed 
by a thorough washing of tlie jiieees, m order t<4 remove from the unpnnted 
parts all loosely adhering colour, and from the ])rinte(l parts as much as possible 
of the thickening material used m the original printing jiasle. 

The purpose 111 making this digression from the mam sub|eet of the present 
chapter is to point out that the jirmting of a design in “fast” colours on a 
textile fabric may be regarded broadly as involving two s(‘parale and distinct 
series of ojierations . the first h'ading up to, and completed by, the ])rintiiig 
process; the second comu'cted entirely with the develojiment, fixation, and 
brightening of the prinU'd colours, and with the removal fiom the cloth of all 
tliickeniiig agiaits, and of the dye stains, and various hy piodiiels tJiat haxe been 
formed 111 th(' eoinse of working, lb-nee, the jiriiiting [irocess, forming, as it W'ore, 
a dividing line betw’een two (pnte, distinct sets of opcj’ations, all work put into a 
piece of cloth after printing comes niidi-r the eompnihensivc' iu-ading of “after- 
treatment.” 

As might be expi'cted from tlu; immense number and diverse properties of 
the different eolouiing matters now enqiloyed in calico |)rmtnig, this “after- 
treatment ” vaiii's according to LIk- class of work m hand. Sdini'linu's it is simple 
and short, sometimes long and (-onqilex, and at all times most important, especially 
in its earlier stagi-s, since these cannot be n^peati'd when once the cloth has been 
dyed or waslu'd. 

All after treatiiKMits, with one 01 two unimportant (-xcefilions, consist of 
various combinations of two or moix' of the following pnsjesses — 

( 1 ) Ageing. ( 5 ) J<'ixing. (!)) Soa[)ing. 

( 2 ) Oungmg (fi) Raising. ( 10 ) blearing. 

( 3 ) Hyeing ( 7 ) butting. ( 11 ) Drying, etc. 

( 4 ) Steaming ( 8 ) AVashing. 

These several processes do not each correspond to one limited and definite, 
mode of working, but eaeli represents a distinct group of similar operations, 
which differ from each other 111 detail rather than 111 jirinciple. 

The same operation may lx* performed 'in difh'rent types of machine, and the 
same machines may be eipially w'ell'u.sed for widely different purposes. Such 
modifications as relate to the practical manipulation of the a, hove jn-ocesses will 
be dealt with in a general way lien;, hut all discussion respecting the rationale 
of particular “after-treatments” will be (hderred to a latm- section of this 
volume, in which typical examples of the more im[)ortant “sty]e,s of printing” 
will be considered in detail. It would be out of ])lace at this jioiiit to dwell on 
the chemistry 'of the subject; m fact, it is nimecebsary to do so, as each “style” 
will bo treated as a whole later on, and adequate reasons will )>e given for every 
step in its prodnetio.n. Jn order to avoid useless repetition, therefore, the follow- 
ing remarks will be confined to a general description of the principles and methods 
of working the above processes. 

(1) AbElNG. 

Strictlj speaking ageing ” consists in exposing certain printed goods to the 
more or less prolonged action of a warm, moist atmosphere. Experienoe 
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shown, however, that equally good results cau bo obtained in most cases by 
running the goods througli hot steam, and, in conse(|uciicc, the meaning of the 
term “agoing’^ has been extended to include Jill such unproved j)roe('sses. 

* The objects*of “ ageing printed goods are many and vanous. Amongst them, 
the following may be mentioned as the most iiiqiortant -~(1) to bring about 
such changes iii ngnted iron and aluminium mordants as will en.ihle them to 
undergo the dy»iiig operation without sjjneadmg or “ hlia'dmg ” into Ihe uiqirinti^d 
parts of the cloth , {'2) t()])romott‘ tlie oxidation of Aniliiu' hlaek, (’ateelni hi own, 
MangaiK'se l)ronz^, etc. ; (.'!) to etleeA the nxlnetion of Indigo and similar colours 
by one process, and their suhtc'ipu'nt re oxidation hy another , (i) to proxide the 
necessary conditions under which certain oxidising and n'diieiiig agents are 
capable of (liseliargmg the eoloiiiArom those parts of an unilonnl'^ d>ed fabric 
upon wlueh tiiey are printed; and (b) to assist generally m tlu' foiniation ami 
fixation upon 1 he fihi (‘ of numerous colouis and nioolants which leijUMi' ntliei 
to he 1 ‘uii lapidly through hot steam or to he ('Xposed to air, iimlei’ ceitaiii condi- 
tions of time, tenijnu’at iii'e, and humidity, foi their proper dexelopnicnt 

Thesis various t'th'els are j)iuduee(l by lour diderent methods of “ ageing ’A* 
(1) by hanging th(! goods in largi;, specially eonstrueled “agtuiig’' oi hanging 
rooms, (:i) by jiassing tluan thioiigli a continuous ageing aj)pa)atiiN, wlierein 
regular conditions of (empm’aluie and moistuic aic maiiitaiiK'd , (ll) by a short 
steaming in the Mather A'. IMall coni inuous strain “ Agm ", ami (1) by a reiaait 
moditication of tlu' last, in wbu'h damp steam is replaced by diy, supcrlicalcd 
steam. tkudi of tlu'se systems oi auiung possesses (|ualities which reiidiu' it 
peculiarly adapted to eertaui classes ol work, and tluaefon' the choice of the 
particular oiu‘ to (uiqiloy must be guide(l by the riNjuii eiueiils of the s(\le of 
work under treatnumt. 

(1) “Ageing" or “Hanging Rooms." -Ageiim was at one Inm'cained out 
111 immense bi irk oi wooden chambers, lirai ed ;tt firs! l>y lii'e bi ick or non lines from 
fiiniaei's beu^-aMi, ami later by lowsoi steam pipi'S ananged uiideineatli ilie grated 
floors. Ill the days when bh)ck printing was the only available imams oi iiujuessing 
patterns on cailico thes(‘ ihamhers wen- known as “slovi's", and as il was 
generally believed that beat, was the only bictor ie<juiie(l lo (*(aiv('it tiu' non and 
aluminium mordants into a fit state foi dveing, no piovision was made foi iJie 
iiitroduction of inoistuK'. This is (easily undeislood wlimi it is renieiul»ei'e(( that 
the printed pieces were allow (id to hang in the jirinting loom until tliey were 
sufficiently dry to be transfei red to tlui stovcis witliout any fear of tlu' colours 
“ marking oir " or smeaiing. Itiinng this hanging in tin' jirmiing room Ihe 
processes of drying and “ageing” went (ui snnultaiK'ously , and as good results 
were obtained, in dyeing, after the subseipieiit “stoving,” it was only natural to 
infer that dry lieat was all that was retpiiK'd to efl'ect tin* necessary changes in 
the printed mordants. With the introduetion of roller jirintmg, hov\ (wci , this 
theory had to bjj aKindoned, It was at once found that goods (bie(l over steam- 
heated cylinders, or in liot-air machines, rcMpiireil s('V('ral days’ exposure to (a»ol 
air before they could be made to take a full, deej) sliadi' in tlu; madder dye bath. 
The result was that, the stoves wore converted into {'ooliiig or “ageing " cliamhers 
by withdrawing the heat To a great exliait this was an impio\em*nt, hut still 
irregularity ki dyeing was of constant oeeurniiuic, ami it was mAiet'd tliat tlie 
poorest and weakest colours were always obtained during very dry or very frosty 
weather. The outcome was that many efiemists undertook i m •Ims on tluj 

subject; but it was not until 1S28 that Ik Koeehhn liiially set at la'sl all doubts 
as to the proper conditions under whi<?h regular “ageii^'” might be ensiired 
inde»iJiident of climatic variations. In the published report of his investigations 
, {sBuiletin de la Society, huimtrielle de Midhouse^ 1828), he not only points out 
•that moisture, no less tlian heat, is an absolutely essential factor in “ageing,” 
but.Al«o that A more or less definite relationship should exist between the degrees 
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of temperature and humidity, and that these should be kept as constant as 
possible during the whole operation. The temperature varies between 22 ° C. 
and 36 ° C., tin' moisture being n'gulated to show about 3 “ C. lovyer on the wet 
bulb thernK)metei' than on tlie dry l>ulb thermometer. 

In eonsetjuence of i). K(jeelilin’H determination ol the most suitable conditions 
under wbieli “ ageing ” could be )M‘rformed, the “cooling room^;” were re-arranged 
to conform to them, and no furjher trouble was ('xperieiiced in* the production 
of “ madder (l3'('d ” work printed by macliiiu'. In these, chambers, which are 
from 25 to 10 or more feet in height, tlu' printed goods are ljung in long loops 
from a senes of wooden bars or rails which form* a sort of secondary skeleton 
ceiling, belweeu wdiieli and tins roof proper sulhcient sjrice is allowed for the 
workmen to iuove about wdulst ha,nging the i^Ioth The iloor may be either of 
wood, stone, or non grating, and the windows, doors, and roofs must all be 
double in order to conserve' tlu' tempciature, .ind to a\oid the condensation of 
the moisture in the form of drops which j)lay ha\oc with (he niaiki'table value 
of any goods they fall ujion Tin* lu'ccssaiy lieat is su[)plied trom steam ])ipcs 
arranged around the base of I In' walls, and at fi(‘([ucnt intervals across the iloor 
or und{!i tin' gi'atiiigs, and (he moistiiic is obtained Ikuii the sanu‘ steam })ipes 
through funn(Tshap('d jets, |)io\ id(‘d with taps foi K'gnlatmg jmijioses The 
funnels are eoviua'd with wool or calico (0 ]>revent tiu' accidental splashing of 
the [)ieces if the taps hapjx'n to be ojh'H too wide or the pressure of the steam 
increases suddenly. 

The regulation of the moisturi' is based upon the w'cll-known seieiitiiie fact 
that th(' closer the atmosphere a]>[)roaches to tlu* point of salination wuth 
aipioous va])om, tin' inoie closely does (he t.('m])eratur(' rcgisti'red by the wet 
bulb thermonu'ter curp u}) to that indic.dcd by tlu' ordinaiy dry bulb ther- 
mometi'r. If, th('i<‘f(»re, tln^ jnedeti'niniK'd dith'reiiei' Ih'Iwccii tin' two ther- 
mometers tends to decreasi', too much moistuie is [lU'sent in the ageing^ 
cliamber, and tlu' sti'am supply must be diminish(‘d until the oiignud conditions 
are restori'd , if, on the other hand, tin' mercury 111 the wet-bulb instrument 
drops, tin' moisture is (hdicicnt, and must b(‘ increased by opening the taps in 
the funnel shafied steam ji'ts. 

The goods are allowed to hang in these cliambers hti fiom one to six days, 
according to circuinstaiici's. If they an* simply printed in alumimum mordants, 
one day may bc' (piite sutlicient to fully “age" them , but if they also contain 
iron mordants or .\inlin(* black or (tati'chu, a, much longer time will be required 
as a rule, since these latter must undergo a \eritable oxidation, wdiereas tli^ 
alumina mordants only lose acetic acid In the case of Anilmo blacks developed 
by this nu'thod of slow “ageing,” it may la' noted that great care should be 
taken to avoid exposing them to iiold currents of air during the period that 
ela])s('s between tin' time of jirintnig and the time of hanging, cold air 
preventing the foiination of a full shade. The exposed piLis, presimt a more 
or less grey appearance, and no amount of either steam or chromic acid 
t oxidation will afterwaids (’onvert the grey parts into black. 

The end and aim of “ageing” by hanging ^111 a woirin, humid atmosphere is 
to fix, as fan as may be, the various -colours and mordants that are used m the 
w’ell-known Madder stt/le of printing. A great many emiiu'iit lihemists and 
calico printers ha\e devoted a vast amount of time to the study of the ageing 
process, with a vu^s to explaining the ri'al nature of the chemical and physical 
changes that take placi*. in mordants, etc., under the combined influence of 
time, temperature, and moisture. Thi.s* study has been of mestimalile value to 
the industry, but so far lias faded to supjdy any incontrovertible evidence as 
to whether the monlants, etc., are actually combined chemically with the cotton 
fibre, or whether they are merely fixed thereon mechanically. What is definitely ' 
known is that large quantities of acetic acid are liberated in the ageing rooms, 
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and that the mordants are left upon the fibre in the form of insoluble basic 
salts; that iron mordantB, i c. ferrous salts, are oxidised or converted into 
mixtures of basic salts of une(Ttain composition , and tliat colours capabK' of 
absorbiiijj; atmospheric oxxjj^im do so in vaiTin^ deurees, accordinii; tiwtlu' len^rth 
of time they lemain in tlu' chamlx'r. A[)art from the tmiiperature and 
moisture of tin* atmos[)h(‘re of tin' “aL;eine: room,” llie amount of acetic acid 
and other vapours jireseiit I'xi'rcisi's ar consid^;rable inlliKMiec u|H)n the sjiei'd 
and cfiectivencss of the amun^j; It stands to reason that if the chambi'r is 
overcharged \vitl^ frei' acetic ;t,cid \aj)our its (‘Ihcicncy vill b(' rediici'd, hy 
reason of the fact tliat the fi\olution of the acid still r('lain('d as aci'tatc by 
the moj’dants on the cloth will be rctaided, if not prevented alto;;('ther . and 
further, if heavy patterns, printed with stione non mordants, a^e him;; in a, 
closed cliambi'r, they lajudly aiisoi'b all llu' a\ailable o\_\een, oi at least most 
of it, bi'foia* they aie sii Ihcieiit ly “a;/!'!], ' with tlie lesiill that n i I'etnlar w oi k 
IS prodnc(‘(i. d'lic same obtains with such colours as Aniline hhn-k and (’ati'cliu 
brown when used in conpniction with the mordants foi maddei ('oloiirs The 
remeily foi' tlu'se disad\ antaei's is oloioiis, \i/ ventilation Tins can be 
obtained eitlua by lixine' sint.alile hoods m tin' roof oi t lu' chambi'r, or, better, 
by blowing::-!!! a mixlairi' of fresh warm an’ and steam thiou;^h a laii, the old 
air and acid va])ouis beim; thus drivmi out thiouyh any convi'incnt ly arraii;;i>d 
Hue or hood. Tin' iiit lodiu tioii ol a constant current of fii sli an and steam 
into an ageiny; cliambei tilled with cloth ie(pnies \ery careful manaecnieiit: to 
avoid c.iusm;' sudden ( han;;es of tempiM’atui e, and is onl_\ successful when 
carried out without lomu;; use to an_\ apprceial>h' llmtuations of heal and 
humidity (Ineii a siiHicuenl ly spacious cliambiu, provided with doois, window’s, 
and a h‘w ventilators in tin! loof, and tlie “aueiiiy:” ouyht to pioeei'd in a 
regular manner, without the ni'ci’ssit} ol .m aitilicial diaimhl , in lact, vmy fi'w 
“ageing rooms’ m Ihigland aic lilted up with any such .ipphance 

Wheie 'geing looms” still exist, Ihi’y aie usimI to ad\'anlage , but to a 
great extent they have biam supersi’ded by a modiricalion of Thom’s ( ontmiious 
“ Ager,’’ and in many works they lia\e been put to othei uses, being traiislornaai 
into oidiri.iry depai tmiaits by the addition of inti'iiiK'diate lloois, etc 

(!’) Thom’s Patent Ageing Chamber. To John Thom, of Mayfield, biJongH 
the credit ol having lirsl ihoised a machine lor the eoiitmiious “ageing” of 
mordants printed on cotton (Joth Jo»i this ])inp(»s(‘ it- was neci'ssary that tin' 
moisture should Ite nitrodm'ed into tlie apjiarat us in a s\ sternal ic mannei,a,nd 
that all excess of acid \apours, ('tc , should Ik* enaliled to ('scapi' Tln^se con- 
ditions were succc'ssfully fultilh'd in 'J’hom’s patented machine (Ihig I’at 220 H), 
18i9), a sketi )i of which is shown in fig. 52 

Tlie ageing chamber. A, A, consists of a wooden cottage with gable ends, tlie 
roof being pitched at an angle of 10“. In.'^lde, it is furnished with top and 
bottom guide )’(Jlei% II, H, over and under which tlie goods arc drawn. Ilcnoath 
the chandler a stone cislein (J is situated in tin' buck work foundation. This 
cistern is partly tilh'd with water into which a steam jape S dijis, and is provided 
with an overllow’ pipe O, .so as to maintain tlie level of the wati r Immediately 
above the water, a double series ot jilanks .1’, I* an' so arranged lh«t the upper 
ones come ouer the spaces betwei'n the lowc'i oin's, and thus prevent .my chance 
of the cloth giftting splashed when tin' water is heated by the steam ent-cring 
through the pipe S. Ventilation i.s ohtann'd by means of f'e outlet }npi' K 
fixed at tlie peak of the gable. The cloth K to lie. aged enters ami leav<'s the 
ehamber over the woollen-covered roller?! M, iM, situated in slits lait in each end 
of the chamber. In operation the water m the cisU;ni is heated to 1^^0’’ F , at 
whicfi temperature it gives oil’ tnpieous vapour ; this gradually fills the cliamher 
•above by escaping between the planks P, P, and when the re(iiiiHite temperature 
is attained the goods are passed through slowly, and, on emerging, are either 
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but, ag a rule, it is preferable to let them “ago” for a day or two iu pilo before 
dyeing. The piles are turned over once or t\vi(‘e to eqnairsi' the “ageing.” 

Walter Crum, of Thornliehank, adopted Thoms prineiph' of contuiuouH vvork-^ 
ing, but enlarjj^'d the eliamh(T, and introduced (lie same system of heating and 
supplying moisture as is used in the olddashiom‘d “lianging roonfs " already 
described, liy this im'ans lie was enabli'd to deal with a niiieh larger ijiiantity 
of cloth at a timC, and, in addition to obtaining more satisfaetoi v results, he 
effecte,d (as did^diom also) a considmatih' sa\itig of \alnahle llooi spaei-, since 
goods in bundle or m pih* tak(‘ jip mneh h'ss room than \\h(Mi suspended from 
bars in single fohfe. 

A diagram of a machiiu' basi'd ii])om Crum’s improMaiK'nls is given in Im 53. 

Tn Crum’s original maehim^ tj^ie ehamlx'r was of wood, hut 111 tie' nistanei' 
given (tig. h.S) it consists of a hrii^k room 10 ha't long, 'J 1 feet higlif and 1 7 feet 
wide. It is sitiiati'd insah^ th(‘ works, an advantage wliieh eannot 1)(‘ o\or- 
estimated when eoiahaisation of moistni'i' is m <|uestion 'I’lie width allows of 
three widths of ordinary cloth hmiig tri'ated at one time, and as most ‘'niaddi'r 
work” is doin' on -iO' maieiial, the space allowed is iiioie than anijile It in'cd 
be, broadi'r cloth can ('asdy he run , hut if it c'xci'i'ds 1 ht' h'ligth of the gnidi' 
rollers tln'sc will r('(|nn(* to la* replai'i'd with wider ones - - a simph' matter if 
broad work is a n'gnlar art icle of jiroduction. 'I’lirce si'paiati' si'ts of top and 
bottom rollers K, It aie instulh'd . and In'at an<l moisture an* obtained from the 
steam pipi's S, S, and the eloili eoviTed fiinm'ls h’, !■’, le^pectn ely. In other 
respects the working of the apparatus is nh'iitical with Thoms, except that 
the cloth is ariaiiged to ('merge on the ('lit 1 . nice side t’oi' the ])nrpose of 
preventing the format nni of dro[)s, tin' ingK'ss and ('gn'ss slits an* fiiinislied w'ith 
copper steam pi[)es C, (', hetwi'cn which the cloth pass("> o\'er tie' rolha's M, M. 
The fumes disi'iigagi'd duimg tin* operation ar(' di.iwn ofl’ hv a small fan B, 
through the ('xhausts A, A, A , tin; fan only woiks wIkoi U'lpiiK'd, or it may ho 
•allowed to revolv(' slow ly and coni miioiiNly if unusually large amounts of acid 
are given 0 I from hea\y [laltenis pimlt'd in strong mordants According to tln^ 
class of work undi'r treatment, tin* tempeiatuK* of tin' “agi'iiig ehainhi'r” varies 
from 25^^ C, to 30'* 0 , with a constant diilereiu'e of ahont degie('s hel weeii tin* 
indi(*at.i()ns of tin; wet and dry bidli t het mom(*lers Ida* I ime oeeiipu'd hy the 
pieces in passing througli the ehamlx'r dejK'iids upon nature oi tin* mordants 
and the W'cight of thiekeiiing in the printed parts of tin' elotli. Strong mor- 
dants, sornew'hat basic 111 charaeter, n'lpiin* less tmi(' to “ag(‘”thaii W(‘ak('r 
mordants, to W'liieh extra mad n* acid has been added to overeonu' their liahility 
lo dissociate , and tine jiatti'nis ]»rint('d from lightly (‘iigraved rolhas ahsoih the 
moisture more rajiidly than h(*a\y padierns priiiti'd lioin d('ep engiavmg, whirdi 
deposits a mindi largc'r quantity <'f t^i(*k('iimg on tin* tihre. d’his thickening 
presents a hard, dry surfaci? to tlu* air, and ^irevi'iits tin' moist-nri' fioin reaching 
the fibres of the e^ith unless sidheient time is allowi'd for il to hecome softened 
in the moist atfnosphere of tin' “ageing ehamher ” Koi tin* majority of madder 
styles the goods are riui at such a sjieed as to be 18 or 20 miiinti'S in passing 
through the chamber, but in sjiecial casess tin* tune may he mcreased to .‘15“^ 
minutes, • 

As a rule, if the goods are found to (^mtam 0 jier cent to T [ler cent, of 
moisture, evenly distributed throughout, they may be n-gardi'd as having been 
sufficiently “?lgcd,” that is, if they were (juite dry to start with. On leaving the 
“chamber” the goods are plaited down, and allowed to lie a day or so before 
dyeing. Iron mordants ought always to lie three or four days in a warm, moist 
atmosphere after “ageing,” in order to enable them to absorb as mueli oxygen 
from the air as they are capable of taking up, otherwise they exist 011 tin* jiicce 
in various states of oxidation, and dye up unevenly in consequence. The only 
^iml diawback to Thom’s system of “ageing” is that Catechu brow' ns printed 
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whioli it proceeds to completion by n.atural moans dining tlie lime tint the 
goods are stored in bundle previous to dyeing, but in tlie'eii.se of (titeeiiu tbe 
colour enti only be fully developed by a rntber iiroluuged e\p..M,re to freely 
Circulating, w^riii, inoisl ^ 


air, anil for tliis reason it 
is prefei’alile to hang goods 
printed with Catoeliu 111 
single folds ift on<' of 
tlie old-fashioiK'd “ageing 
rooms” for four* to fivt' 
days Hoai'ver, at the 
present time tins one 
drawback is not of niii<‘h 
moment, since ( ^att'clni .ind 
madder eolnm etlei'l s can 
1)0 easily and sueet‘>,sfully 
niatcli('(j 111 otliei' wavs 
that giv(‘ tN|nally good ri'- 
siilts. Ik'foie leaving the 
subject of .igeiiig ebambci s 
it may Ik' Kmiaikcd that 
the atmospbei (' of the 
rooms in wlneli they an* 
sitiiahal, and in w Ineh t li(‘ 
goods arc st OHS 1 altei pass- 
ing thiYaigli tiu' chamhci, 
ought to he mamtanu'd in 
a condition (;orr('sponding, 
jis near as jiossihh', to I ( ’ 
dry-hull) anJ ’ 2 \° (' wid 
bulb thermoiiiet ei s 

(d) Mather & Platt’s 
Eapid Steam “ Ager ” — 
ddiis machine, known 
throughout the eah(;o- 
printiiig world as th(‘ 
“Mather it' JMatt,” was 
Ift'ouglil out 111 1871), and 
at once achieved a well- 
merited and lasting suc- 
cess ; so much so, in fact, 
that it is now an indis- 
pensahle piece W {Tlant in 
all modern piintworks, 
From fig. 51 it will 
bo seen to consist of a 
comparatively small iron 
chamber, inskle which top 
and bottom ^’oUers are 



fitted. The top of the chamlier consists of a woodim hood, ai tang'd to carry 
off the gases disengaged during the ojiiTalion of ageing. A pipe from the top 
of the “ager’^ runs inU) this hood, the ventilating shaft yf which communicates 
with^the outer air ; and the ventilation reipiirecl may he obtainerl either hy the 
current so induced or by means of a fan working in the shaft itself, Tlie cloth 
enters and leaves the machine through the same aperture, which is provided 
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with two steam pipes, fixed longitudinally, to prevent drops of condensed water 
formitig and falling on the cloth. 

The apparatus is supplied with low-pressure steam through a perforated pipe 
situated heneath tlie lower set of guide rollers. Where a steam, engine is used 
for driving; its exhausi steam may be utdisod for this purpose ; but in general 
better n^sults are obtained from a special sipiply pipe, whieli can, of course, b? 
used U) keep the ehamlier in working condil.ion whilst the* engine is slopped. 
Any condensed waiter fornu'd rows dowidthe sidi's of tiie ehambPr, and is drawn 
olF by a syphon situati'd at the bottom. If the y.pj>aratus occupies a position in 
which it is exposed to cold draughts, it is usually boarded rouirl in order to keep 
it hot, thus avoiding an undue condensation of thehsteam. 

The great variety of [iiirjioses to wdueh llie rajiid ager is adapted, 
combined wolrh its high rate of [iroduetion, has (Miabled it to take the place of 
both th(' preceding forms of “ageing” in all (‘ases where rapidity of oxida- 
tion is not detrmu'iital. Idir “ maddm styles” it is not so w'oll adapted 
as are tlie older and slower methods, but, all the same, large, (juantities of this 
style are produced by its mea,ns, (‘specially if they contain Aniline black , and if 
proper precautions he obs(‘rved, the final results leave little to be desired, 
AniluK' blacks, wdiich formerly took at least six hours to oxidise in the 
“hanging rooms,” can b(‘ fully d(‘.velop(‘d m the ia])id ag('r in half the 
number of minutes; and styles such as tJo' |)rinting of Indigo by the Schlioper 
(li Hauin and hydrosulphite }>roc('sses, the alkaline discharge of Turkey-red and 
tannin mordants, and many other dischaigi's, both by oxid.ition and reduction, 
all of which wer(‘ im[>ossiblc imd(‘r any conditions previous to the invention 
of the i’a])id ager can now, by its means, be jirodiieed with ease and 
certainty. So that, (piitc apart from tin' gri'at advantagi' it has in mercasing 
the output, the rapid ager has been iiistrummital also in iiiereasing the 
resources of the textile colourist by rfmdcrmg possilde tin* jiraclieal ajiplication 
of many processes that were previously of seK-ntific interest only. 

The tem])erature at which the Mather A IMatt Stt'am Ager is worked varies 
froiJj 05° (k to 95' C, with the dampness of the sti'am regulated toshow‘ IV' ('. less 
on the wet bulb tbt'rmometer Tlie lower temperat uix' is (‘lojiloyed for Vanadium 
and Copper aniline blacks, either aloiu' or in eombmation with iron and aluminium 
mordants, and thi' higher tempi'rature for I’russiati' blacks in all stylos. The 
Prussiate blaeli wdll stand still givater heat than 95' (!, hut without exhibiting 
any improvement in sliadi*. This goods are usually run at a s])eed of (>() yards 
per minute, and at this speed take d minutes to pass through the chamber. 

From a practical colourist’s point of view^, tlu* “rapid ager” lias two great 
advantag('s over all other systems of “ageing” In tlu' first, place, it jicrmits 
of the important Priid’liomme style of Anilm(‘ hla(*k discharging being produced 
to the utmost degree of perfection and secondly, it allows of Indigo and other 
vat dyes being reduced on the iibre in presence of caustic soda. Neither of 
those processes can be carru'd out in any other apparatus or by iMy other means. 

If Prud’homiiic blacks printed m coloured discharges are “hung,” the black 
* is poor and the colours arc dull ; and all processes in wdiich caustic soda, as 
such, plays an important part must, of necessity, be completed before the 
caustic has 'time to become converlial into carbonate, by the absorption of 
carbonic acid from the air. ' 

Wh(‘n the “rajiid ager” was first introduced for the oxidation of Aniline 
blacks and other printing colours containing free mineral acids, a good deal of 
trouble was experienced from the extreme liability of the cloth to become 
“ tender.” This defect was found to be caused not by any inherent defect in 
the machine, but by the too great percentage of acid in the colours themselves. 
In the “ hanging rooms these same colours came out very well, but when , 
subjected to the energetic oxidising action 'of the rapid ager” the free acid 
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liberated rapidly destroyed tlie cloth at the temperature at which the operation 
was performed. A modification of the composition of the jirintin^ colours was 
all that was required to remedy tlie defect, and nowadays, wfieii “ U iKlerin<i: ” of 
the cloth oceufs, it may safely be attributed to one of thrc'c eauses —(1) the 
acidity of tiie colour ; (2) too irreat a heal, m tlie “aj^er” ; and {.'!) to tlie ^o>ods 
bem^ allowed to stay too lonir inside — that is, not passinp; thiouj^h the “af.rer” 
quickly enouj^h^ A' these three pomtt> an' attended to, the Mather A I’latl 
rapid aoein^ and steaming cliambei will Ix' luund to ^ive jieifeetlv n.'liable 
results, and to possess all the uvau) a<h antai^es el.mned for it. 

(4) Ageing wftli Superheated Steam. 4’he only reason for ineluding this 
system under the heading of “ AgeiiiL; ’ is that it is eained out in a ehamlu'r 
that IS, to all intimts and purpo*^es, an obvious modilieation of jhi' ordinary 
rapid ager. 

It was found that thi' |)ow’erfnl leduemg piopertie.s of the e()iiq)aratively 
recently introduced solid “ hvdrosulphite.s ’ could only In' utilised to the best 
advantage when gooils upon whieh llu'se salts were intended to act wei-e exposi'd 
to the action of dry, sup(>rheat('d, an fiee steam, luir this [luipose tiu' oidinary 
ager is unsmfed, and m eonsi'fjuenee it beeame neeessaiy to modily its 
eonstruetion and arranueiiK'nts d’lc' n'sidt of niimeions ('vpi'i imenls is that 
various tyjit's of the “ li \ drosulphiti' agei ’’ are now on the niaiKel all mori' or 
h'ss ellieieiit. Amongst (hi'se, tlie most generally useful perhaps is llie eoinhined 
“ hydrosidphite, Andme hlaek, and I laligo ager,” madi' hy Mi ssrs Matlu'rA I'latt 
of Salford This e\( eedmgly eonvt'iiient maehiiK' (lig ob) tidlilsall I he eonditlons 
essential to tlie siieei'ssfnl prodiietion of (‘aeh of the abovi' thi(‘e styh's, nana'ly, 
a high woiking temperature, the h'ust possible admission ol air, and an arrange- 
ment for siqiplying tin' moisture that is reipiisite m the steaming of Indigo and 
other vat-dye ])rnils. 

I’lu; walls of (he ehainbcr consist of ilaiigOMl iron platt's, aceurati'ly niaehmed 
«n their edges, so as to lit togi'tlier jierfecti) an tiglit All the roller lieai mgs 
and tixings ;ii"e machined so that the lolleis rim peifectly tnily and fieijy, and 
the rollers aie mounted in such away as to allow of tlu'ir Ix'ing oih'd fi'oni the 
outside wliilst the mnchiiu' is running — a gii'at advaiitaei'. The roof of tlie 
chamber is made' up of east non steam chests, which, m eiinjiinetion witli a 
serpentine eoil-pipe, supplied with high-pKvssnre steam, at tlu' liot.tom, servi' to 
maintain the ehainb('r at tlu* reipiisite tenqierat lire for ” hy drosulpliite ’’ work, 
V’z. about 104‘’ 0 TIh* steam used in the ebamber entei^ tluongh two perforated 
pipes ruimiiig along the length of tlu' iqiper part of th(' ehaniber, and liefoie 
eiiieriug it passes through a steam tra]), where any water it may contain is 
removed. 

The steam supply jiipes arc furmshel with suitahle guards to prevent any 
possibility of the cloth being damaged by diojis and splashes. 

The cloth enters^nd leaves the i.hamber Ihrougli a narrow slit close to the 
bottom — an arriftigeineut whereby the exclusion of air is best seeaired. As 
cold, damp cloth passing into the ehamix'r w'ould nxluce its (‘thciemy, tin* goods 
to bo treated are passed round a stcamdienled drying cylinder before entering 
the steam. All undiu' tension on the cloth wlnlst travelling through the 
chamber is avoided by driving si'veral of the rollers over which it passes hy 
power. 

Ventilation bf the chamber, m so far as it consists in remo' lug the gases 
disengaged during the operation of ageing, is secured by means of a jierforated 
suction pipe situated at the bottom, lienenth the serpentine heating-cod. 

This improved ageing apparatus may be used for tlnf reduction of Indigo 
printed by either the glucose or the “ hydrosulphite " process. For this jairjxise 
Jlr ig provided with a water tak in the bottom of the chamber, for use when the 
former process is employed ; for the latter, the ordinary method of working the 
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Fig. 55. — Hydrosulpliite (Mather &: Platt) 
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‘ager” is sufficient, as excess of moisture is not conducive to good results in any 
ijdrosulphite work. 

If desired, the mueliiiie can be arranged for the steaming of two su])er|M)sed 
pieces of elothiiimuUaueously, thus duubimg tlie output of ('(‘i tain st\les of work. 

Superheated steam “ a^t'rs ’ ai e mdlspeu^able in all woi'ks processes 

de])eiidnig on the nalmung action of the hydiosulphitc foniialdi'livde com- 
pounds are in use? The discharging of certain azo colouis cannot be ('Heeled 
ill any otln'r aftparatus, but Indigo m?iv lx- re<luce<l by hydiosiilplnte in the 
(ordinal \ type ol rajnd agei if cari' be taken to Ivi'ej) the temjiei atiiri' up 
and to avoid thi» presi'iice of too much moistuu' On the otla'r liand, tlie 
glucose ])roc(',ss of I ndigo priAt mg alisoluti'ly reipmes the ]u eseiice of moisture, 
and therefore cannot bi' cairied^out in supei lieati'd steam agers unless they 
arc specially adajiled to its i eijuirenicnts « 

(.)) Indigo AgCl ifoi tlu' glucose; ]uocess) — The ordinary “‘agi'i ’ used for 



this proc(,'ss is much simplei in construction than the combined “ li\ drosiilphite, 
Anilnie-black, and Indigo agei just described, it icsembles m some n'spects 
Thorns agi'ing machine, tlu' main difh'iH'iH'cs being in ils smaJlcr size, in tlu; 
chainb{;r being filled with steam as free .is possihji' from air, and in the passage 
of the cloth lu'ing reduced from about t’O minutes or more to I'lom 1 to 2 
minutes only. glance at fig. oG will show ch'aily the ariaiigement of a sfiecial 
Indigo ager for the g]u(;os(‘ process 

1 he chamber itself is maih* of iron plates , tin' lower jiart isai’ianged to serve, 
as a cist(n n , and tlu' roof, as in all tin' best mialern ag(‘rs, is cotiijiosed of cast- 
iron steam chests, the lieat of which pri'cludi's any possilulity of drojitf of c.ondensed 
uater formiwg on it.s underside, and dropping thi’ri'from on to the pieces passing 
through bcm'ath. The steam enters the chamber througli the, wati-r in the 
cistern, and tlms becomes cliarged with tlie neees.sary im . ana Above the 
cistern an arrangement of overlapjimg plates is jirov idl'd to jirevi'iit the cloth 
from getting splashed t»y the hoding f»f the water helow , suita})le precautions 
are also taken to avoid drops of water condensing on the edges of the slits 
through which the goods enter and leave the chamber. 

This apparatus ensures the rapid and even reduction of Indigo; and although 
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it is not absolutely essential to success, it is perhaps the safest system to adopt 
for the purpose. In many works the ordinary ager can bo made to yield 
equally good results if ])ropcrly handled 4 ind supplied. with damp steam ; in fact, 
many linns wlio print indigo by the Schlieper & Jlaiim process make no other 
arrangement for its steaming beyond providing fur tlic introduction of plenty of 
moist steam into an ordinary ager. 

(i) ‘M)(rN(;iN(;.'' 

Dunging IS an operation spi'cially connected with tlu' altentreiitmont of 
goods jiruiled in iron and alnmmimn mordants, and di'rives its name from the 
fact tliat cow dung enters largely into llu; composition of many “dunging” 
liquors. It consists in passing the “ agc'd ” clotii thiough cow dung let down 
with w'ater or througli a solution of cow -dung substitutes, and occasionally, for 
delicate work, tlirongh a hatli of bran and clialk. Dunging constitutes one of 
the most imjiortaui stcjis in the jiroduction of the “ maddi'r styh',” and demands 
the utmost care m its performance, since upon tiie state of the cloth as it leaves 
the final dunging lieek (hqiends tin' ultimate success of thi' work. 

The function of “dunging” may he deserihed as thieefold, namely, (!) to 
complete the “ti\ing” (already partly accomplisln'd in the ageing ehainhei) of 
the mordants on the cloth , (“) to eoinhine with and lender insnluhle any 
mideeoniposed mordant that may dissohe out of the cloth while it jiasses 
through the h(|uor ; and (d) to remove', as [lerh'ctly as iiuiy he, all the thickening 
material used m tlie jirmtmg eohnir , in short, its lunetion is tei jirepare the 
jiriiited clolli in such a manner as to ('iiahh' it to take U}) eve'iily the requisite 
quantity of eolounng matter from the dye hath. 

Tlie necessity for “dunging” is almost too s('lf-evi<k'iii to call for e.xplaiiation. 
However, it may he noted that if cloth plastered witli thickening and containing 
untixed mordants were ('iiterod into a dye* hath, the thieke'inng, by acting as a 
mechanical resist, would prevent the dyi'stiitr from penetrating into the fibres of 
the material, and thus give rise to irregular dyeing, and tlie unfixed mordants 
would dissolve otr in the hot dye lupior, and not only caus(' uneven dyi'ing, but 
also attach themsi'lvcs and attract colour to the white unprinted poitions of 
the cloth, theri'hy staining them beyond remedy, besides, tlie ])resence of soluble 
mordants 111 a inaddei dye bath is productive of groat loss of dyestuff: the 
mordant comhmes with the colouring matter to form insoluble lakiis, which 
simjdy float about iii the dye lapior, only to he thrown aw'ay after sjioiling the goods. 
Imperfectly “dunged ” goods are subject to these same mishaps 111 a h'ss degree, 
so that, from all points of view, tlie tliorough cleansing (“dunging”) of printed 
goods from all foreign matters, other than those tliat go to form part of the 
ultimate colour, is an operation of extreme importance. 

The use of cow-dung as a cleansing agent is the outcome of practical 
experience aloiu'. The nature of the chemical and physical changes that take 
place in the “dunging” process has never yet been ascertained definitely. All 
that is known is tliat it “ tixes ” the greater part of the mordant which has 
already been partially converted into an insoluble basic salt by tlie action of the 
“ageing” piocess, tliat it prevents the unprinted piurts of the cloth from 
becoming mordanted, and thus subseipiently attracting colouring jnatter from 
the dye bath ; and that it removes effectually all thiekeriing ageiffs, leaving the 
cloth in the licst possible state for being dyed up fully and evenly. Fresh cow- 
dung is slightly alkaline, and contains, besides water and some pliosphates, a fair 
pircentage of albumen and a considerable amount of insoluble organic matter. 
The alkali and albumen both precipitate iron and aluminium mordants, and the 
insoluble matter also has a powerful attraction for them, so that any mordant 
that may dissolve out of the oloth immediately enters into combination with it, 
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and, in being thus rendered ineohible, is prevented from iiijuriouKly aiTeeling the 
imprinted parts of the cloth —the “ whites.” 

Altlumgh gow-duiig is gein'rally acknowledged by practical men to be 
superior to any other dunging agent, it rcapnn's careful application to s(*ciire the 
best results. An exciiss iinpox erishes and dulls the colours, and iiniiarts an 
unpleasant greenish tinge to the “whites” Jt also vai’U's coiisid('rably in 
composition , a, nil in working requin's tb be emptied out and thrown away at 
frequent intervals, by leason of the large amount of thick si'diment formed, which, 
if allowed to act ujjon the goods, would ine\itably iiiiii the “whites.” As a rule, 
one charge of cow -dung cannof be used for more than ’JdO dOO puaa's of calico 
without causing troubh*. 

With a view to overcoming th^ disadvantages of cow dung, mai«y substanccH 
have been siiggcsttsi :is dung substitutes Amongst them tlu' most coninionly 
used and most important are the following • — 

( 1 ) SomiJM I’liosriiAiK (\a.,llb(), l-ll,>()). 'this salt is <‘\t ri'inely useful for 
the fixing of mordants that ai'c too delu'ate to stand the ('iiergidie action of cow- 
dung, and in cases wluu’C a wi'uk mordant, is printcil in combination with a 
strong one, eg tlu' “red and junk madder sty le ” 

( 2 ) Soon M Ausicnx'ik (Na,dl,\s(>| bdlk.O) - This salt is jierhajis used more 
than any other as a dung substitute in iMiglaml. It acts like soiiiiim jiliosjihate 
ill all n'sjHM'Is, and in count ru's wlu'n* il is not jirohibitcd it is gciuTally jirefiTrcd 
on account of its greati'r (dlicHmcy. The jioisoiious nainn' of goods “dunged” 
with arsenati' is very much cxaggeratc<l As a matter of fact, it is eilhci removed 
from the cloth during th(‘ many suhsiMpuait washings it imdergoi's, or is eombiiied 
witli th(' moidaiit and eolouriiig matter in an msoliibh' and (piit(‘ iimocuoiis 
form Tlu' only <laiig('r to be ajijirelu'nded from its emjiloymenl. is, that it may 
possibly eontaminalc* the stream into which tlu' elfliK'id of tlii' woiks runs; but 
jiowadays this danger is reduci'd to vanishing jioint, snu'c most liver and canal 
authorities uisist iijion all jioiKoiioiis substances being ('liminated from the 
eliiuent b('fore it lea\es the works. A good samph' ol arseiiatt' of soda ought to 
contain at least oO jier cent of the jiurc salt. 

(d) SiLK’A'nc OF Soda (\a.,Si, 0 ,p - 'I'liis salt occurs in the solid form as “solulile 
glass,” hut it usually conn's into commerci* as a thick, colonrh'ss, synijiy lupiid. 
Jt linds liiit limited use as a dunging agent, on accmuit of its liahility to (‘oiitain 
an exiTss of (’ither caustic soda or earlionate of soda, lioth of which “striji” tlic 
aluminium mordants of]’ tlu' cloth at tin* temja'rutun* of the dunging hath. 
P-isic salts of aliimnnum n'adily dissolve in waim alkali, and in eonseipicneo tlie 
use of Hilicati' of soda is attended l)y some risk, esjH'ciall} if ajiplied to thi' “red 
and pink style.” On the other hand, iron and ehrominm mordants, not being 
soluble in weak alkalu's, (‘an h(' lixu'd in silicate with safety. Although freslily 
and projierly prejian'd silieate of soda is not ojk'ii to llu' above o))j('ct](»ns, it 
nevertheless dec^mfloses into silicic acid and a basic salt if kejit long 111 solution. 
The main drawback to the use of silicate, liow'cvcr, is that aluminium mordants 
“fixed ” by its means yield jioor and dull shades of red wlu'n flyi'd iiji in Ali/'ariii. 

( 4 ) Sodium Oariionate (Na,('03.1{)IJ..()) and “crystal <airbonate”(i\a/! 0 ,,, Ik/)) 
are only used for tlu' fixation ol iron and chromium mordants 111 certfliii cases. 

( 5 ) “Ammonium Cardonate” [(NIJ ,) 1 I(H), (NH,)(X)^.fNH,,)] in the dry state 

is a mixture ('f the bicarbonate and carbamate, but when tlissohed in water 
and ammonia it is converted into the normal carbonate It is an 

excellent “dunging” agent for alumminm mordants, but hitherto has not 
found much employment on the large scale, probably on a^icount of its jirice. 

( 6 ) Silicate of I^ime, recommended by Higgin as a cow' dung substitute, is 
little used. It is a sparingly soluble salt, which is employed as a saturated 

•solution, the strength of the bath being kept up by always allowing an excess to 
remain iu «us|)ei>flion in the dunging liquor. 
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( 7 ) Bran. — This siil)stai)ce cannot he reo;arded as a dung substitute proper, 

although it is frequently used along 
with a litth' chalk for treating weak 
'I aliiininiiuii mordants winch are so 



far “ fixed ” iqion tlu' fibre in “ age- 
ing’ as not to require a more drastic 
Ireatnient. 'I’he diastase ferment 
111 thi' Inan converts the starchy 
nialters in the ..thickenings into 
soluble glucose, which easily waslies 
out of the cloth, whih' the chalk 
s('V\('s to neutialise any traces of 
acid that still icniain aftci the agi;- 
ing juocoss. ('halk is a regular 
constituent oi all dunging liquors; 
it combines with all acids liberated 
by the dunging agents, and acts 
generally as a weak and usi'fiil, 
though hai mlcss, alkali 

The ad\anlag('s accruing from 
the use ol “dung substitutes” lie 
in the (liicction ol incK'ased cleanli- 
ness, coiiNtuience, and icgularily of 
woikinc, i.ither lliaii in the bitti'r 
lixation ol the mordants and the 
nioi (' j)('i leet rcmo\alof thickening 
matciials hung sub.stit utc's etlect 
ncitlu'rof till' lattci two objects any 
bi'tter than <‘ow dung, if as well , 
but being colourless, ri'gular in com- 
jiosition, and, with thi' exception of 
liran and chalk, (|Uite soluble, tlu'y 
Ill'll her slam the cloth, give rise to 
irri'gulai itics in shade, nor require 
to be till own awa\ I'very few hours, 
as is the case with cow (lung. A 
dunging machine s('t with sodium 
phosjihate, etc., can be woiked a 
whole da\ without cnqitymg out, 
whereas with cow dung a consider- 
able amount of time is lost owing 
to the iK'cessitf' for emptying out 
and re-chaiging the machine with 
fresh cow -dung at frequent intervals, 
th(' length of which varies accord- 
ing to the class of w'ork under treat- 
ment. Heavy jiatterm: require fresh 
liquor oftencr than,Jight patterns, 
and tlie kind of thickening used also 
governs the working of the dunging 
process to some extent, since starch 
and flour are more difficult to re- 
move than the various gums. 


A dunging liquor made up from ' 
any of the foregoing “substitutes” may often be used continuously for several 
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days if it bo replenished re<rularly with a little fresh solution. The imiount 
to bo added is easily caleulated when it is borne in mind lluit the eloth usually 
[ibstracts its own weejfht of solution from llu' bath - tlu' batli, lioweviu’, sliould 
})(> kept as mi^eli as jiossible at the saint' lu'iufht during tln' whole turn' of tlu' 
()[)erati()n, and t.hnvfoi t' it is adsiNablo not t<> allow too many “ pieet s " 1 o ])a^s 
throutijh it Ix'fori' “ fresheiiniLi: it u])” with a li'w j^allons ol new diiiminii; Ikiuov 
from a storaLO' eask^ ki'jit e(ai\ ('iin'iit Iv at hand. 

Most of th('*dune;ino suhstitutt's in eommon use can he iiii\(al in anvt>ro- 
portion eit h('i- w it h eaf'h (»t h('i or w it h ('ow’-diimj; Indeed, cow dtiim, phosphate of 
soda, and ehalk is*a \ ery L(('neral mixturt' for tin' ‘‘ lirst dunoiiiL^ ’’ of ordinary 
madder styles, tie' ‘hsi'cond dunpine;” ('onsistino sometimes ot “ p^'''^l*l‘'de ” 
alone, and soniet lines of a dilnlt' ^sfdntion of cow (Imuj:, and oiu' oi ol ht'r of its 
above snhslit lit es, toirother with a little ehalk or bran. • 

Asa rule, it is essential to“dnnLc”all madiler sty les t w lee at hast ill onh'r 
to ('listin' th(' peih'et n‘mo\al of tlu' t hieki'iiines used m piiiitin»j; I hi' iiioidants. 
The “hist (111110111^’ is known as “fly diiiiL’ino,'’ and is perfoinu'd in a si-iies of 
threi' or molt' heeks, thionuli wdiieh tin' eloth passc's, in the opt'ii width, ovc'r a 
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syst('in of rollers Tin' “ si'eond diin!j:m;j; ' is eairn'd out, in one of thi' many 
tyjX'S of spiral washiim or d\einL" maehiin's, and tin' oo(»ds aie, of esairse, treati'd 
in tlie n'pe fonii. 

In ti;jj .)7, wdiieh lepK'sents a section of Matin'!’ A 1‘latl’s “ lly dun^inji; 
rnaeiiine,” the first eomjiai tmi'iit is tilled with tin' required liipior at a .stri'iioth a 
little above t hat of t he siiiiilai- eonlc'iits of tin' si'cond and third i ompai t nienis. 
'Tins difii'i ('iiei' in .strength is not ahsoluU'lv in'i'essary, lint it is found to pove the 
best results in# many works 'riie eloth ('liters as shown, pass('s through eaeh 
bee.k in sma.a'ssion, and in tin? last or wasliinjj: Ix'ck is drawn throiipdi an eartln'ii- 
ware rin^ or “pot eyi',” which throws it out of the open wndth into the io[)e» 
form, in which hirin it proeei'ds to tin' “second dun^ini^e” The temperature of 
the (hin;:^ine; liquor vanes from (it)" to lt!()°(k a<'e(»rdmfj to eirenfnstaiiei's that 
will 1)0 merttioned latf'r 'Die usual duration of tin' “first diin^in<^” is from 
2 to 5 mimdi^s. 

'The “second dun^ine;’’ occupies 20 .10 minutc.s a'. ftO' Gh'tk It is 
performed in a spiral mac'hiiK', similar to dyeine; and washing machiin's, and 
sometimes two macliineH are run in coml>ination, tlie goo^s jjassing from one to 
the/)ther in a continuous manner. On emerging from the “second dunging” 
the piece.s must be tlnmiuglily washed, and are then ready for dyi'iiig. 

Fig. 58 will give an idea of the working of a spiral “dung beck.” 
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(3) DYEINfl. 

The dyouig of printed calico, either before or after printing, in performed 
in at least four distinct ways, each of whicii may be modified' according to 
circumstances. 

For dyeing in the tridth^ use is made (1) of “jiggers,” (2) of continuous 
dyeing machines conslriicti'd on tlie saipe ](rincip]e as the '“fly dung Ix'cks,” 
(see fig. 57), (M) and of slop jiadding mangles (see hgs. 49 and 50). 

Jn the r(>})e form^ cloth is nowadays invariably dyeil in spiral dye becks, 
of which various t yjies exist , 

Fig. 59 shows a section of the “jigger,” a machine largely used for dyeing 
plain shades, but whieJi does not find very extensive employment in printworks 
where the output is confined to printed goods. It may, however, be used with 
advantage for small (piantities of certain “discharge styles,” such as the alkaline 



discharge on tannin-mordant«'(l cloth. In this style, when the same design is 
reipiired in small lots of diflerent colours, the “jiggi'r” affords an economical 
means of dyeing the comparatively short lengths into which the order is split up. 

The “jigger” consists of an iron or wooden dye beck fixi'd betw'een two 
cast iron supports, which carry bearings in which two lixed ro'lleri revolve. To 
each bearing an oblique arm is attached for the purpose of supporting a loose 
.roller in such a way that it is capable of n'volving in contact with the fixed 
rollers. The goods to be dyed are smvn end ,to end and wound on a loose 
shell, wdiich ie. then placed upon one of the arms. The goods are now threaded 
by hand under and over the guide rollers immersed in the dye liquor until 
sufficient has been jiulled througli to be wound on the fixed roller at the 
opposite side of the jigger. The machine is then set in motion, and as soon as 
the whole length of cloth has jmssed through the dye liquor the motion is 
reversed, so that the pieces pass back again and are wound on the opposite 
fixed roller. These to and-fro passages arc continued until the cloth is fully 
dyed’, at which point, i.c. during the last passage, they are wound on a sepond 
loose shell instead of on a fixed roller. The dye liquor may then be replaced, 
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if desired, by water, and the goods washed in exactly the saiiu' way. In sonii* 
machines the reversing motion takes place automat ica]l\ . .lej.ecas an' (hneu 
by bevel gearing, acting directly on IIk' axles of Imtii the fixed lolliis. Miid 
their contonts*}ire lieated by eitlier opt'ii stc'am pqu's or by sU-aiu ceds situated 
beneath the guide rollers. 

ddie working of slop~])adding maebiiK's has aln'ady bet'n deseidied, and lliat 
of continuous opi'rt dyeing machines Oj tlu' sane', to all intents and pmposi's, 
as that of “fly dunging maiduiu's,” ('\(“('pt that the opeiatimis aic eanied out 
undi'i' difb'rent conditions of time and temp(‘rat iiix' In both eases tli('*^o()ds 



Fjo. <)0. — Dye heck. 


are stitched end to end and run through the dye lapior in a (‘ontimioiis niaiiner. 

The njnral dye heeJx is the form of dyeing machiiH' most laigi'ly used by 
calico iiririters. It is conxennKiit, easy to work, gi\<‘s reguhir results, and is 
capable of dealing wdth from 21 to 10 pieces of idotli at a time In pimeiple 
it is similai^ to the washing machine previously deserib< d (fig ll g but difii'rs 
from it in dc'iail and general arrangi'inent, a wiisdi taking tiu' pkiee ol the 
squeezer bowls, and the beck being rather difh'i cut in shajie. 

Fig. ()0 represents a cross-section uf Messrs Mather Tlatt s spiial d\emg 
machine, from which an idea of its mode of action may*bc obtana'd See also 
Plat4J V. 

A A is a long cast-iron dye heck fixed over the drain (d : II is a midfeather 
or dividing board to keep the strands of cloth from becoming entangled , C is 
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a perforated steam pipe for heating; the dye liquor ; D is a winch over which 
the cloth cireulat('K continuously , K is a rail — the peg rail - carrying a series 
of pegs F, wliich serve as guides for the rope of cloth, and prevent the separate 
strands from riuitiiug (ogi'thor and thus Ix'comiug eutaugli'd. * he doited 
(urck'H round the winch rcpH'scnt the dri\uig wlu'els, which ma\ he acitualed 
in any convcuK'nt way ('itlu'r hy cogs, straps, Inction gearing, or an electriii 
motor, ('lutches, etc, an* provided at tl^e side of tin* machiiV' for the [mrpose 
of knocking it in or out of gear as'requiied 

The pieces of cloth to he dyed .are fiist of .all •stitidied end to ('iid, so as to 
form a rojie some 7 (H) yards in length Oiu' (aid oi piis ropi' is*tluai introduced 
at one end of the ma,chnu', pulled over (he winch and thiongh the dye iKpior, 
then ovcT the winch again and throneh the <^\c liquor a second time, and so 
on until the fteck is full In this way tlu' cloth passes o\ei tin' winch and 
through the li<[iioi in tin' form of tw(ail\ to twenty (ive hngi' loops, ('ach of 
wdiich is ke[)t a[)art from those on each side of it. h\ heme maih' to lun Ix'twtaai 
the pegs V. \\ hiai the tirst (aid of the long rop(' of cloth has tra^els('d the 
full haigth of the dve heck it is lirought hack, liorixontally and aho^e the 
dve lapior, throimh (wo “pot eyes” and ovta lw(» small pullevs, to tJu' ]ioint 
at wdiK'h it (irst (aitiaeil th(' macliiiK'. Iha'e it is sewn to the last caid oi tlu' 
cloth, so that, th(' whoh' foinis an laidh'ss lope, passing through and through 
th(^ machiiK' in a sjiiral diri'ct.ion and in long skick lo()ps. To giiaid against any 
])ossihilitv of the loojis uidting torn asiindia hy ('\cessi\e ((aision, (he lower 
])art of each contains .i h'w yaids of slaidv cloth as shown in the diauiani , this 
“slack "falls down tlu' mciiiK'd sah' of tlu' heck in a regnlai luaniua-, and, if 
the nntchiiK' is in good onha-, it mwaa- imaeases in hulk fioiu the h(>giiining to 
the (aid ol tin' dyiang 

Sjiiral (!)■(' hecks can h(' us(‘d for a varn'ty of op(a\ations, including washing, 
“dunging,” and soaping Wlnai so usi'd, it is almost iKaslless to say that 
they ought not to h(‘ used for dyiang, ('ach heck la'iiig r('s('ived foi the 
particulai purposi' for wdiK'h it has hecn s('t asid(‘. 

(!) STKAMINTJ. 

Steaming consists in suhnntting thc' jirinted jiU'ces to the action of sti'ain 
for varying h'ligths of time and at dilfcn'iit pressuri's 

111 the ('arly days of cidico printing a \('ry primitive, though to some e\t('nt 
efl('ctiv(', arrangement was nsc'd Tin' pu'ci's wck' wu'apjied round a perforah'd 
steam pipe covaa-ed with ])rniter’s lilanket to alisorh tin' e\c('ss of moisture 
contained in the steam ; they were then envelopi'd in an onti'r covering of 
printoTs hlanket or otlu'r woolh'ii mati'rpal, and tlu' steam, hiaiig then turned 
on, penetrated througii tlie whole 'cloth, thus efieeting tlu' deconqiosition of 
thc various mordants, and tluar suhse(jn('nt comhmation \pth the colouring 
matter wath which tlu'y W('re mi\('d. This method of steamniu i^? (pnte nnsuited 
to many modern styh's, and is now ohsoh'te, e\c('])t for the steaming of trial 
* fonts w'iiere no hetti'r systi'in is a\ailahle MoreoNer, ajiart from the smallness 
of the ontpqt, the pieces were very nn('\ ('iily .steamed, and were subject to 
many ohjia-tionahle (h'fects. which need not. he specified lu're, hut wdiich led 
ultimately to its replaci'inent hy systems of st('aming based on totiflly difrorent 
principles. * 

The earliest of the improved methods of steaming consisted in hanging the 
gO(Mls in inm chambers into which steam was turned, .and m which tlu' goods 
could he treated under low' pressure for any length of time In a still more 
improved form this system is still used, and is knowm as “cottage” steaming, 
the name being derived from the fact that the early “ steamers ” were shaped 
like a cottage with gable ends, so as to allow of thc condensed steam running 
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valve placed above. The goods to bo steamed are suspended from square wood 
rollers, the axles of whicli carry spur-wheels at one end, arranged to gear 
together wlnm the iron (carnage u})on wliich the rollers are mounted is (piite 
full of doth. Through the sale of the duimber extends a short sliaft, the 
inside end o’f wlueJi earries a sjmr-wheel and the outside end a handle ; the 
sjuir-wlied g('ars into one of thos(‘ on the s<)uare wooden rojh'rs, !ind, when it 
is turned by tlie handle, transmits nioUon to every roller. 1 14 this way the 
position of tin' doth on the roller.s* inside may he varied from turn' to time from 
the exterior m such a way as to ensure every paVt of the do^li ])eiiig e(]ually 
steamed. The eari iag(' runs into and rests inside* the eiiamber on rails laid 
down above tlie false bottom for its reecqition Similar rails are laid down 
outside, and tlm two sets are eonneeterl, when tthe door is ojieiK'd, by a eouplo 
of short lengths, so that the earriagi* can be run in and out with tlu‘ greatest 
of case. 

In ojieration the goods are lirat of all wound bidwi'en gri'ys into large opcai 
loops of full width doth; each loo[) is then placed on a separate rolhu’, and 
when th(' carriage is full it is ready for entering. MeantiiiK' tla' (-ottage has 
been healed np by dosing the doors and allowing steam to pass through for 
some tiiiK' this IS iK'CcssaTy in ordi'r to avoid as much as possible the forma- 
tion of dr(»ps of eondensi'd water, and generally to expedite the “steaming.'’ 
The carriage is then run in, the doors dosed, and steam turned on. bor a 
short time it is allow'ed to ])ass right through the chamlau’, (‘seaping by the 
pipe and valve below , finally the latter is dosed and th(‘ sti'ani jiressure is 
allowed to risi' to tlu' (h'sired extent, as mdieated by a pri'ssure gangi', not 
shown, brom time to time tin* eoiahaised wati'r (if any) is run from under 
the false bottom by ojicning the lowixst valvi' shown in the figuie under the 
doors. The steaming usually lasts from an houi to an hour and a half The 
doors are then ojicned, the ea.rriag(‘ diawn out, and the doth removed from 
the rollers and uiiwouikI. The winding and unwinding an' both drpie on tlu' 
same machine — a revolving frame with four collapsible arms, sonK'thing like 
an ordinary winch wdien the arms an' extended 

In this apparatus steam pressure up to 15 lbs may be used I hgh ]>r(‘ssure 
steaming cottages are similar to the aliove, but more strongly built. Tlii'y 
work 11 ]) to 50 lbs per sq inch High ])rossiir(' “cottages” an' the more 
useful, since they can be worked at. any pre.ssiire up to their highest limit. 

Where small (piantities of goods have to be steamed, tlu' “ ('ottagid’ is the 
mo.st economical and convenient arrangement to use , and where goods have to 
be treated by steaming under pressure, it is the only one available for the 
})ur})os('. 

Tly far the most important system of* steaming, however, is that in which 
largo (piantitics of goods travel sloxUy through an atmos}>her(' of steam con- 
tained in a. large brick chamber. This system, knowm as “continuous steaming,” 
was originally devised by (tordillot, and afterwards improved by Ivb'ssrs Mather 
ik Platt to such an extent that it is now identified with their names. As 
Vill be seen from Plate VI., the apjilianee consists of a brick chamber, roofed 
with stcam-lu'i^tcd chests, and provided at the hdttom with a hattery (»f steam 
pipes, which, in conjunction with the steam chests above, maintains g-he atmos- 
phere of the chambi'r at a high temperature, and prevents the coiijleiisation of 
the steam. The necessary steam is admitted lieneath this batteiy ; and m order 
to avoid the ])ieces being sjilasbed by any water that may enter along with it, 
the battery of heating pipes is usually cov(n'ed with a wooden grating, over which 
pieces of old calico or of “ laj)})ing ” are spread. At the top of the chamber two 
endless chains travel continuously from end to end of the apparatus. Th^se 
chains run parallel with each other, one at each side of the chamber, and receive 
their motion from toothed chain wheels, over which they run, and which are 
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^tuated by i>ower The centre part of each hnk of the two clu.ns , nns,s(s of a 
forked slot, into which rods drop autoimitically from lime to lime a.^ tin' dotl 
runs into thi' chamber. The rods (of bi;iss coveivd with stniiu or linen) ate led 
on to the ehauis at rei^ular mter^als b\ ...ean^ of a coirnu^d'fd dinni into th. 
depressions oi which they fit Thisdinm is anan^ed to ddiNer thmi on 0 , 
slide leadin'^ diK'ctly to th(‘ mo\in;^^ cliains In this slide Ihey au' held until .1 

sutlicieiH-y <>f chitli.hiisenieied the chamhei to toima Im,- loop, sonieu hat h's^ 
in hei^dit than #h(‘ (diamher Itself , at tPiis point oni' rod is 1 oleased, slides int( 
the slots on tlu' (diains, and, mjiavellm^ lorward with the lat tm , eanscs 1 he elotl 
to tall over it, an 4 l thendp (o hepon to lonn itsell into a second loop 01 fold 
Simnltaiieonsly ^Mth this moremenl, the fust lod eanym- the nppei loop of tin 
lirst fold conies in eontaet with a swinmn- arm, 01 lather har, which nips the 
cloth b(dw(‘eii itsell and tlu' rod, and thus |)ie\('nts th(‘ weindil of*tlie Inst fold 
from dra-^i^on- any moie cloth <,ver the first kkI If, torain i.Mson, (heswnieni^- 
l)ar fails to act, tin* (doth, mstemi of hanmm: m folds, moie or less e,pial in hai^tli, 
runs into the botlnni of the ehamln-r, and is diacuaal alon^^ in a tan-led nuss,’ 
with the n'snit that it is nne\eiily stiMini'd, and 111 niml v nine cases out of 
a hundred is spoihal by ahsoihiiie: nioistnie and padviiip^* up dot lioin the 
coverin,i!:s ov('i tin* sti'ani pipes 'Idu' first |o(»p hem- piopmlv snspen.led, the 
cloth contmiK's to nm info the machine until the second loop has attained its 
reijinsile len-lh , tin' scaamd lod is tlaai iideased, lalls mfo position on theeham, 
<Uid, hl\(‘ th(' hist )od, causes the (doth to eoinmeiKa* loMiim- tlu' thud loop A(- 
th(‘ saiiK' inoiiK'nt the first lod, in |)ushin- the swiii-niL," )>ai forwatd, eseap(>h 
from under It, h'a\in,^it fiee to swin- had.waids into (ontaet with th(' second 
rod, nith whndi it a-am nips tlu' (doth exactly as in the hist instance, and thuH 
loi(‘Cs the cloth to iim into tin' thud loop Thes(' opmalioiis aie i('p(‘ated uu- 
int(‘rrn])t('dly tot e\('ry sneeia'din-; loop nnlil the (diamhei is eoniph'tel v Idled, 
as shown m Plate V 1 . TIk' (doth is fed into the appuiatns ladwien two healed 
^diaw rolleis of brass and falls [lerpendieiilai ly, until its eonis(‘ is ai tested hy 
the entry oJ‘ tlie various rods On ri'acdun- \lie fai end oi th(> chainhm, the 
^oods are diawn out thiont!;h a slit 111 tin- loot hv mi'ans of IIk' jilaitni^ dow n 
tackle, of whicdi two sets art' shown on the left ol Plale \’ I 'the rods l('a\f the 
chamher at the same tiiiH*, fallm- lioni the cliaiii'^ on to a diiiin siniilai to that 
hy which they are mtiodiua'd at the other end, Hay ar(‘ tlan t lanspotP'd 
by special trax'ellini; hands outsah' the eliainher to the eiiterm- end 
af,^aiii. Iiioj'dei to avoal the eondensation of moisture on then surfaces, which 
micjit [U’odncc stains on the jii’iiitcd cloth, tlu'X aie I'c heated hcloic tla-y ar(' 
:»llowed to cnt('r tin* chamher a-^am 

In some more modern machines the tra\el 1 m,Lr cariyiiiy chains ha\(' been 
discarded in fax^oni’ of slotti'd -na.h's, t^xisl one on ('ach sai(' ol llie (dianihei —an 
arrangement nuadi less liable to c<>t, out of ptder than (diains Into tla‘S(‘ slots 
flanged brass rods are inserted automatically, and an* pushed forward h\ a jiairof 
cams at such a (*pe^d as to ensure that the (doth is fully steamed. At the exit end 
of the machine tlie cloth is drawn out as ahoxc, and the rods are anloniatically 
pickl'd up liy hooks on a })air of endless chains and earned lonnd the chainlier 
to the entering end again, vvithoiit re<pnrin- to he otherwi.se handled in anv way. 
Ihc advantages of this mijiroved system ai*e that ( 1 ) the' rods aie afways at the 
same temiiefatun' ; ( 2 ) that they are not I'xposed to the 1 isk of damage, in- 
separable froiy constant handling ; ( 3 ) that any dll ty rod can he tst('n out, for 
cleaning, and rc])laeed by a clean one, without stopping tlu' o aehine each lod 
being simply held iu liooks, and not attaclu'd [lennanently to tin' chain and ( 1 ) 
the rods cannot well get out of alignment, or fall into thcjioftom of tlic' chamher, 
as freipiently hajjpens in the older type of “continuous steamer'’ wduii the 
^ carrying-chains become worn. The automatic cam movement, and indeed all 
the mechanism of the new system, is extremely simple and durable , and as its 
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insiallation involves no btriictnral alteration of the steaming chamber, it can be 
applied without fliliiciilty to existing machines that are at present working on 
the old cJiaip principle. 

Plate VI 1. shows a si'ction of the inipro\ed “automatic contirwious steamer,” 
in xvlucli f(wii pK'ces are being sti'amed together. 

Kor the trtMlmeiit of jiiintefi and dyed goods that reijuiie to bi' agi'd or 
steamed tor a penod intermediate between that givui in tlit^ “ Mather V idatt” 
Ager and that gi\e,n m large continuous sti'amer, a, some\fhat similar, but 
smalhir, .ipparatus is (mijilityed Th(' tirmciple iijion which it woiks is identical 
with that of the inipio\ed “autoni.itic stcamei ” (lMat(‘ \'IJ.), mai tlieiefore calls 
tor no detailed di'scnption. ddie chambei is conip*ose(l of f<»ur cast-iioii pillars, 
and the sides aie tilled in with ])anels of non [ilate , the flooi s[)ace occupied is 
very small, artd the comjiactness ol the whole machine — a combined “ager” and 
steaimu'-amables it to bc' (‘reeled in any conxeimait part of the works, provided 
the floor IS sullieK'ntly stiong and the room sulhciently lofty to accommodate it. 

kor certain styles ol ])iinting it is desirabh' to steam or age for from five to 
tiftoen imnut(‘S, and it is for woik ol this d(“sciiption that the combined “ager” 
and sti'amer has b(‘en sjii'cially designed. In the full si/, (‘d continuous steamer 
th(‘ duiation of lie* (‘\posme to steam is much longer, vaiwing fiom forty-five 
minutes to one and a hall houis, according to the class of woik under tiaxatnumt. 
With pioper cate, both llu'si' “steamers” yield excidh'iit results, notwithstanding 
the iact that the folds of cloth fieijin'iitly mb against each other before the 
colours printed upon them are tixed. All tlu' saim‘, accidents are lia-ble to occur 
it ceitam jirecantions an* lu'gh’cted In th(‘ first place, the chamber ought 
to be heated u[) thoroughly befori' any cloth is (‘utered , and in tlie type of 
machine where the lods ai(‘ taken out when they reach the other end ol the 
chamber, they must be lu'ated m ordc'r to prevent moistiU’O from condensing 
upon them when they re imter the chanilx'i Moisture, from any source what- 
ever, condensing on the pi('c(‘s, causi's tlu' colour to “run” All parts of the, 
apparatus, therefoie, should lie perfectly dr\ and hot b(‘fore any work is com- 
menced, ottierwisi' imsha|)s aie almost sun' to happen ddie cloth itself, too, 
should be warm and diy pre\ious to ('ntcrmg the chamber These conditions 
are usually fulfilhal by stoiing tlu' goods in a warm room contiguous to the 
“ stcamei,” and fiiithcr, by jias^mg them into the steaming chamber between tlic 
lieated brass rollers alnsidy mentioiu'd. Apart from condensation on the rods 
and fittings of tin' machine, it fnapiently hapiums that drojis of water fall on the 
pit'COS fiom holes in the steam clu'sts which form th(‘ roof of the chamber , if 
the hole is com])araLi\ely larg(\ the dro])S proiluce huge spots , but if it is vei-y 
minute, tlu' condensial water is forci'd out as fini' spray by the pressure of steam 
bt'hmd it, and cause's the colour to run mto irregulaily shaped patches, extending 
over a considmabh' space'. These .various faults are easily distinguished from 
each other , the'ir shape and general ajijicaraiice atlbid a chu' to their origin. If 
the colour has run horn side to side of the' piece m a strai^dlU line, the defect 
may be safely attributed to a damp rod : it drojis appear irregularly distributed 
• over the piece', ge'iieral condensation is taking place on tlu' roof of the cliamber ; 
if, howevc'r, the drop marks always occujiy the same relative position, they will, 
as a rule, la^lound to [iroceed from a perforation m the roofing steam chests, 
and the same may be said of the eif'ect of spray, the only differences' between the 
two faults being (1) in the extent of the spae'e over xvliich thi' colours “run,” and 
(2) that diojis produce sjiots with light centres, whereas a spray gives a more or 
less cloudy [latch Anotlier fault to guard against is the “marking off” of the 
colour from one fold o|^ cloth to another. .Many colours contain an appreciable 
quantity of oil and fatty matters, and these are very apt to “mark off” on any- 
thing they happen to come in contact with. Again, soluble or hygroscopic bodies 
which absorb a large amount of moisture in steaming, and oxalic and other acids 
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which exercise a decomposing action on starch, etc., are all evceedm^ly liable to 
“mark off'’ during tlic steaming operation, uiilchs the laps of the clotii u])ou 
which they are printed are prevented from rubbing against each other in tlie 
“steamer/’ Ui jiraetiei', tiierefore, all such goods aie steamed albng with a 
])iece of “grev cloth, ’ so arraiigi'd tliat tlu' punted suh's of the goods (haiiLimg 
in loo])s) are separatial from each othei by two folds of the “gi(‘V elolh, which 
receives anv colour that would othei wise lx* transferi (xl to tlu' punted pua-es them- 
selves. W'ry hfa\y ])att(u us pi'iictiating through to the back ot the cloth and 
reversible juiuls ai e sti'auK'd bt tween two ‘'gieys" if then coloins .ik' in any 
way likely to “lu^ik ofl . and wdien two jncces an' sleaiia'd togi'thei- they an' 
run, ])rint(Ml face to punted l?ic(‘, with.i “giey (doth" betwcM'ii iheni. lii this 
way all daiigm' of “maikiim oil’' is avouh'd When NCiy lieht patteiiis arc' 
steamed, foui [iieces may bt* run togid Inu', w ithouL any special pt I'cautaons, pi(»\ ide(i 
the colouis on ea(di pnaai do not contain anything dt'Lrnuenlal to ea(d: othei 

A lurthcr nii|)ortaut point to la* taken into account, is tin' condition in whndi 
the goods aie sent up tor sltMimng. If t.hey jiass directly liom the pimtnig 
machnu' to tlu' steamei, tin' eolouis, lamig hard and dry, napiiu' a imuh moisU'r 
steam ioi tlnai dev<dopmenl than if they had been allowed to he lor an houi or 
t wo to cool (low 11 1 >111 mg th(‘ eixdme t hc\ absoi b a certain amount of moist uia* 

trom t h(‘ at uiosphet t\ and then if they are exposed to the action of steam that- 
is too noist tlie\ absoi b a still tuither amount, becoming so (lamj) that the 
colouis 1 un at the odges nf the (h'sien and tend to “ mai k otl wheiievi'r two 
laps e()me in eontael witli eaidi othei It is ob\ ions, th<‘udoH‘, that the woiking 
ol a stiMining appMiat us HspiiM's expeiKMici' and no little attention il thela'st 
lesults ai(' to lie six uital No mattei how jiei feca tlu' maidiiia' may be me( hameally, 
no good woik e<(ii b( e\ecut(‘d by it unless the foiegoing simple pii'cautions be 
(jbs(‘r\'ed to the lettei, and dm' ri'gaid b(’ jiaid both to the stale m which the 
cloth IS piesi'iited to till' action of tin' steam and to the humidity ol the steam 
.itself. 

( 5 ) FIX INC. 

The teim ‘Mixing’’ in its widest sense may jiropeily Ix' applied to all 
oju'rations conneeted with tie' pi ('cipitation ot mordants andeolouimg matters 
on th(' iibie , and iii this s('ns(‘ it would inchuh' ageing, dunging, steaming, etc. 
As geneially iiiulei st.(Mxl in print woiks, however, “lixmg consists m passing 
printed or niordaiiti'd goods (otlu'r than “ Madder styh's’) through solutions ol 
vaiious salts, ('tc , which oitlii'i picdjntate tie' mordant in the form ot an oxide, 
hydroxide, or insoluble salt, or incu'ase tie; coiujih'Xity and msolubilitv of an 
already formed C(jlour iak(*. IMu’ ('xample, tie' lakes [iroduced by the eombmation 
of tannic acid with b.isie aniline (‘olouri^ are too soluble to withstand so.ipmg, hut 
if they be trc'ated w it h a solut ion of tai tar ene'tu' they are converted into msohihh' 
doiibli' or comixemd laki'S, consisting of tlu' tannates ol antimony and of the 
colour-hase , ai»l a?? these comjxiund lakes are insoluble m water and soap solutions, 
the eolonrnig matter is said to ha\e been “fixed by the laitar enu'tie In the 
case of goods piepanal in, say, ehromato of chromium, the moidant is “fixed , 
upon the lilire as an insoluble Igvdroxide by pa.ssmg the jiieees thiough a hoilmg 
solution of soilium e.ailaaiate, bi this wiy, hy using suitahle iixmg agents, 
many culouts and a few mordants are easily capabli' of })emg .ittaehed to the 
fibre in siielua manner as to resist w'ashing in water, alkaline solutions, or soap ; 
in a word, they arc “fixed,” and hecoine eitlu'r “fast” colou'’^ 'C the bases upon 
w'hich fast colours are dyed. 

The methods of effecting this fixation vary cijiisidcrably (dotli printed m 
bas^ colours is jiassed in tiie open width, after steaming, through a solution of 
tartar emetic or other antimony salt, contained m a small box or “beck 
attached to, and forming part of, the “open soaping” and washing machine, 
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chromium and lead salts are precipitated either in jiggers or becks provided with 
top and bottom rollers over which the cloth passes continuously — and sometimes 
in the “opini soaper,” the lirst compartment of which is filled witli sodium 
carbonaU;, sodium sulphate, milk of lime, etc., as the case may re(]uire; and 
basic lead monlml.s, padded on the clotli, are fixt'd m a chamber filled with 
anmuuiia vapour. l>ut no (fidimte mst ructions can be <i:iven for any and every 
method of fixmj.,^, as tlu; machinery used for the purpi^se dificfs m ditt'erent works ; 
as a rule, any plant will do if th(' (dot!* can be passed thiougR it in the open 
width und('r the reipiisile eonditions of iemperatiin', and without entailiiij^ any 
waste of luatiu'ial. • 

Most of the “fi\niii: ajj;ents’’ in ^('iieial use have been giva ii wluai treating of 
the dunging process, so that it only nunams here t() mention tin; antimony salts. 

Tahtak Kmetic, ou Antimony boTAs.siijM Tautuatk | K(Sb())(',ll^()i^4- 
is the hi'st known of tiu'S(* salts. Jt is only sparingly solubh' 111 watm’, but is 
neverthefi'ss the most largely use(l of all fixing agents of its class, and as a 
precipitant for tannic acid itgni's excellent lesiilts, especially m tlu' ])resenee 
of chalk, common salt, and other neiiti'al salts It is worthy ol note that tartar 
emetic dissolves much more nxidily m a. solution of common salt than in water, 
Tartar emelie contains Id ju'r cent. Sl),(),. 

In usiii;^ t.irtar ('iiietie as a lixatn i‘ lor tannie acid, it is inijiortant (o remember 
that t be bat li gradually bi'eonu's acid ihrouub llu' loimatioii ol acid potassium 
tartrate by the abstiaclion ol ;uitimouy. If allowa'd to accuiiiulatix tins salt 
dissolvi's till' tannalc of antimony or <'o]oiii-lakc, as tlic case may be, and thus 
not only pri'M'iits iLs tixation on the lihie, hut a<du.dly “strips” 01 dissoUes it 
from the cloth A little chalk addecl to the hath iicutialises the acidity, and 
allows of th(‘ goods hemg run thiough continuously. 

Doirimn Oxalate oi Amimonv a.m> I’otassiilm [K jSl)((bO,).5 lll.d)J is an 
efiicicnt and cheap substitub' for tartar enudie. It only contains 'i.o per cent. 
Sh.dl.p and although it is wealuu' m antimoiiy, it yet produces the same result,, 
weight for weight This is due to the fact that it dissociates moic easily, and 
thus givi's up its aiilimoiiy more re.idily than tartar emetic Another advantage 
is that it can bi' used longer than an (spially strong Itatli of tai tar emelie without 
injuring the goods. 

SoniiJM Tautau Kmetic [Na(ShO)( ’^II is mueli more soluble tlia,n 
the ])otassnmi ,salt, but it is not, much used as a fixing ugi'iit, its ehu'f eniploy- 
inent being for the production of reserve etteels under basic colours, 

Antimow Sai/f [SbK.,(N II,).^S(>J contains about 17 percent. Sb„ 0 .s, is fairly 
soluble, and can be used m place of taitar emetic foi all purposes. Aliout mnh 
parts of antimony salt eipial tiui paits (»f tartar emetic. 

Antimony Sodium FLUoiiinE (SlilAj.Nak') eoutains an amount of antimony eijual 
to about ()G {K'l cent. Sb.O.j, and ps tlierefore half as strong again as tartar 
emetic ; it is vi-ry soliihli', and can he used for most of the purposes for which 
tartar emetic is used. ' 

liAiTATK OE Antimony, on Antimonin, comes into the market as a moist 
yellow mass, or m soft lumps, with the unpleasant smell of dccayc'd cheese. It 
contains about lb jier cent. Sh^Dj, the wdiolo of w'Jiich is ax^ailablo ; consequently, 
as a “ fixing ifgeiit ” it is e(pial to the s<ime weight of tartar emetic. In practice 
it is dissolved 111 water witli the addition of a little acetic acid, otherwise it gives 
a turbid .solution. 

Freshly pre])ared antnnoiu/ }u/dr(tt&-\^ stated l>y Hummel to be an economical 
fixing agiuit for tannic acid, and to po.ssess the advantage of not leaving the bath 
acid. It IS doubtful whether it is used in practice for this purpose. 

Details rcsp(>cting the preparation of “fixing liquors'’ will bo found in, the 
part on “Styles of Printing," where they will be given along with the 
processes of which they form a part. 
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(G) RAISING AND DKVKLOriN(}. 

Raisiii}^ or ck'vol(>])in<)j only ditlrr^ from ‘‘ti\ing”in tlnil tin' colonrs ai(* not 
merely fixed oil tiu' fibre, but ar(‘ actually prodma'd llu'reon at llu' ,sanie tune. 
Amongst tlie colour^ so prodmaal, llie most important aie the nnnei.d ’piiiimMits, 
(dirome yellow, lion bull', l‘russian )>lne, and Ntanganese blown. Salts of le.id, 
iron, and manLcanese aie jiiinled on or j)theiwisi‘ applnal to the cloth, and tIu' 
colours an' “raised" from them l>y simjily passifig tlnmi through the following 
solutions bichromatt' ot jiotasli for (hiomate of lead _\ellow’. caustic sixla 
for Iron bull , a lenous oi f^irrie salt for Prussian blue, and caiistn soda and 
bleaching jiowdei' foi Mangam'si' blown 

The (ii'velopmcnt of (atiadiu blown and otlu'r vi'getabh' dyi'stulk, and also of 
Aniline black, by running thiough a hot solution of budiiomate of potash, may 
also be looked upon as a specu's of “laisinu;," though, st ru'tly speaking, m the 
cas(’ of the ^eg('table colours it. is a tiue mordanting piocesN, and m that of 
Aniline bhu k an oxidation pioc<-ss At the same time it is performed exactly 
like “fixing” and “ laismg," and in a similar apparat us, and might theiefoie be 
classed with eithei of thosi' ojicrations 

ddie de\ ('lojimeiit of tlu' a/o colours is a subject apart, and will be considered 
separatc'ly . and .ill ot lau’ inioi mation coiuaa ning “ raising ’’ w ill be i^neii under 
the headiiifi ol “ liaised Styles'^ in a future chaptm 

(7) (trrriNtb 

“(Jutting” IS a U'chnical tenn used to denote the ellect jiroduced by 
discharging agimts on dv'd coloiir.s II tlie dyed giound is dischaiged |)eifectly 
it IS “\v(dl cut” , if only partially, it is “badly cut " In this seiisi' “cutting” is 
a gt'iieral term, but when .tpplied specilicallx it is usually undeistood to lefer 
to a [larticulai stage in the production of coloiin'd p.itti'rns discharged on Indigo- 
dyed cloth by the chromic .icid method, 'I'he cloth is printial with a paste 
containing chromate of .soda, dried, and passed through a warm solution of 
sulphuric and oxalic acids — the “cutting liath ” when (diromic acid is liberated 
and oxidises, and so destroys the colour of, the Indigo wheri'vei the ehiomate 
w'uB originally printed. 

(Jaustic soda may also be elassi'd as a “cutting” agi'iit for Indigo dyed gorxis 
when the latter are [>rint(‘d in ferncyanide of potash, according to D’.NeiH’s 
p^'ocesH of Indigo dischaiging. Dxymunati' of tin was also called a “cutting 
liipior” in the days when .Maddm' or “Swiss” [auks lorimsJ an important aitade 
of manufacture. 

Neither of these two latter styles riK* at jiresimt in xogiu' — nor ('vei again 
likely to be , and in conseipience “ cutting may la* consideied ^\\h(‘n used to 
designate a distiiiA't pioci'ss) as an e.ssential ojieiation connected with one 
particular class of work, namely, “ Indigo discharge ” 


(H) WASHING. 

The thor^iugh w'aslnng of the cloth, after almost exei-y opeiation through 
which it goes lu the tamrse of being transformed int(*a pnuftd fahiic, constitutes 
one of tlie most important branches of calico printing. 

Formerly the output of printed goods was so small, and the sticams iijKin 
which the printwoiks were situated so clear, that the neces.saiy washing of the 
goodi^ was done by simply allowing them to float in th(‘ stream, or m sjiecially 
constructed stone or woodtai troiigli.s and ehaiinelH, through whudi the stream 
* was caused to run. For the class of work then prwluced, this primitive system 

11 
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was j)erhap8 efficient ; Init as the industry advanced and new processes were 
introduced, a inoi’e rapid and more thorough method of washing was required, in 
order to cojHi l)()tli witli the increased demand for printed goods and with the 
ncccHsily for removing as j)erfeet1y as i)Ossihl(' the thickening materials used in 


printing. • 

One of tlie olih'st wasliing machines devised for tins purjiose, and still used to 
some extent wlieri' (‘\isling, is tiu' “dash wheel ’’ It consists of a largi' revolving 
wooden di-iim, mounted on Ix'amngs, fixed on I'ach side of a di.ain, in which the 
wlieel woiks. It is divided insidi' into foni or more conqiartments, separated 
from iMcli otlc'r l>y woodtai gratings, and each romp.artment Ins :i round opening 
in the sidi' for the inti'odiiction of tli(‘ goods .lers of warm or cold water are 


arranged to ' 


cloth througli slits 


in the sides and circumference of the 
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wheel and the dirty water escapes through the sanu' slits and holes into the 
drain heiKMth. Mach conqiartment is large (mough to hold 1 pieces of cloth 
loosely luindlcd up, and during the revolution of the wheel they are “dashed" 
from side to side, and from cmitie to circumference. The pi j(;esH is slow, hut the 
washing IS good, and the thickenings get loosened and removed by the constant 
tossing about of the cloth. 

Figs, ()2 and (id represent the elevation and section of one of the most use- 
ful, most i Inexpensive, most largely, used, and simplest washing machines. It 
consists of a long and wide shallow water trough, provided with a,s(|uare beater 
and lagged winch. Immediately above the beater is a pair of sf]neozing bowls of 
pine. In the machine Iktc shown the cloth is only squeezed as it leaves the 
machine, the end of the upper bowl being furnished with a white metal ring, 
between which and the lower bowl the cloth is nipped. The pieces travel spirally 
through tlu' machine between the rollers ; and the action of the square beater, 
which revolves in a direction contrary to that of the pieces, is to open oiit the 
cloth from tlie rope state to almost its full width as it passes along the surface 
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of the water, so that every part of jt receives a flapping motion wlurli t'tVertnally 
beats out all loovst* particles and d^mstulf, etc. 

The S(]uare beater machine washes a,t a hi^h s[)('ed, and scoxi's admnably for 



many cbisses of work in whiedi the, cloth nvpiin's a thoiongh and (*n(‘rjj:(;tic 
cleansing. • 

Fig. 64 represents another Tiseful and ethrient washing maehim' made by 
Messrs Mather ik Platt of Salford, 

It is known as the “slack washing machine/' and can be used in either the 


Fig, 63. — Square beater washing machine (section). 
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dye-house or the blcacli house in all cases where it is important to avoid putting 
any tension on the cloth. The goods pass through, as usual in most up-to-date 
machines, in a eontiimous inanin'r, and s})irally, and receive a very efficient wash 
from the wat(*r ('xpressed l)y tlu^ squeezing bowls - ' 

The wasli’ing niaelniie sliown in lig. 13 is also largely iisi'd for all jiurposes of 
cleansing printed goods in all stagi's of nianiifacture. d'uo pieces of cloth may 
be washed at the same time if desired, aiul when this is possibK' tli(‘ production 
of the machine at lull speed is 40()*y;irds per minute. The sanu' typi'of maciiine 
is employed for “souring” and cliemiching in tlu* bleach house, and if fitted 
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with beating arrangements may be used for a \ariety of other ]mr[)oses— raising, 
etc. — apart from washing. ” - 

Excess of water is usually removi'd from the washed calico by jiassing it 
■Detween a ])air of s(|neezing bowls A machine suitable for this purpose is show'ii 
in lig. Cf) 

As will be seen, it consists of a wooden water trough and a jiair of sycamore, 
cocoa- fibre, or coinjiressod cotton bowds, mounted in a strong fi'amcwork. 
The pressure of the top bowl on the bottom one is adjusted by pe-werful com- 
pound weighted levers. The cloth, after undergoing a tinal rinsing in the water 
trough, pa.sHes through two “pot eyes” between the ])ressure bowls, and emerges 
on the otlier side free from all surplus water, and in a tit state for opening out and 
drying over steam heated cylinders. In this machine two strands of cloth are 
treated at the same time, and the unequal wearing of the bowls is provided 
against by giving the “ pot eyes ” through which the cloth passes a transverse 
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motion, whereby the eloth is made to travel from «ide to side emit mindly during 

the whole time tliat it is passing betwi'on the bowls.' , , , , 

J„ Rieehs -M,nee/,m-" tlio plain pressure bowls are replseed by -moved 
rollers Tlie cloth is compressed mtheiiairow grmoesol mum olhu ;in<l S(|uee/e(l 
by tlu' pro)eetnig <-onu-ations ol the other, uhieh tit into tliegio.ovs of tlie 

‘’‘S,iuee/ii4g'’uuiehines aie foi tlie- most part eonimed to hleaeh house uork ; 



printed and dyed colours uould “maik oil ’ on the white gimin.l and on each 
other if passed m tlu' lope state betwi'en pia'ssuie bouls 


( 9 ) SOAPING 

Soaping IS another mqioitant operation eomu'eted with the final eleaiising of 

dyed and printed goods 1 r <1, ..i.ai. • 

Its obieef IS twofold ( 1 ) to Hear tlH> wliite imprinted gionnd ol 

and (2) to hrightmi the colours l»y removing ail evtraiiemis matteis hV 

products 11‘sulting from the lake forming reactions I lu k( o i|((ts aii a 
by means of two ditrereiit types of machine- the Oprn and 

ihv . n ,,ni ...... inn 

The advantages of soaping printed goods in the ful opt 11 ' ' o , 

obvious I I mention; m fact, they are so genm-aily ris-ogiimd that an open 
soaper " of some sort is to he found 111 every printworks. 

( 1 ) Tlie maehme illustrated in fig. Oh, and made by Messrs ^ 
of Salford, consists of separate cisterns, and may ht' u.s «-4 tor a vat a o 1 ] ^ ^ 

iiKduding raising, fixing, “ cutting, ” chroming, developing naphtliol 1 olouis, and, 

^ The travelling “I'ot eyes” have Ireeu omitted inadvertently m fig. 11 “ y occupy a 

position in front of the lower bowk 
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foilrfch with soap; the fifth with clean fresh snap nr water, and tlie si\lli with 
water apiin. Tiio cloth passes 
tlirough the fjrst cisteiii, and 
then h(dw(.'en I he sipiee/iiej; 
bow Is into 1 he w a hill and soap 
ing cisterns siieeessivelv , out of< 
th(‘ last ol these Jattf'r it passivs 
through tiu' s(|uee/ci bowlsnilo 
the final washing bei'k, and 
thenee through tlu' last luaiigfe 
directly on to the diying 
machine. 

iNDKiO !)l sen AKU I NO OR 
“ Cuttino.'- In this case tlu' 
sanu' siu'ies of ()[)eMtinns is goiu' 
through, except that tlu' lust 
cistern IS Idled with “cutting 
li(]Uor'’- a solution coutainmg 
sulphuric and oxalic acads 

( 'lIKOMINO AmI,1\1': I’.LM'KS 
AND lUisiNo \ a < M) Via.nows 
For this class of woik tlu' fust 
cisU'rn contains a hot solution 
of bjchroiiiat ()t jiotahsiiiui, and 
the otlu'r cisti'iiis, \s,itei and 
soap. 

I)i':\ I'.LociM. N Ai’iri iioi. 

^kinoiuis 111 tlu' ahseiuai ol a 
special iiiac’u’iie foi this styh', 
the ojien soaper max he utilised 
with adxaiitage, but caie ought 
to be tak(’n to avoid Idling tlu' 
first cistein too full of the di.azo 
solutions, sinci' these rajiidly de- 
compose, and not only become 
useless, but s{)Oil the work past 
repair. loir this reason, theie- 
fore, it is advisable to attach a 
smaller and portable (ustern or 
trougli to the open soaper, so 
that a constant supply of fiesh 
dia/o solution (^in •lie ke[)t up 
without any undue waste of 
material. Tlu' cloth, jircpai’cd 
with ji naphthol and printial 
in suitable resists, is tiist jiassed 
through the diazo solution, 
wherein the I'ackgroiind is in- 
stantaneously dyed, and then 
in succession through the wash- 
ing and soaping cisterns, after 
which it is ready for drying and 
finishing. 

Manganese Bronze . — In developing or raising these colours in the open soaper 
two methods may be adopted at will : either the first cistern may contain a 
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Bolution of caustic soda and the bccond a solution of bleaching powder, or the 
first cistern alone may contain a mixture of the two In either case the course 
of the cloth i.s as already desi-nlied, i.c through water and soap. If Kndler’s 
jirocesH foj‘ Manganese bronze is employed, tlie raising solution consists of an 
ammoniacal solution of bicliromati' of potash, or a mixture of the chromates of 
potassium and ammonium. 

PrniiKi((?i lihm may also be “j’aised ’’.m a similar way with si;li table iron salts, 
but m this ease the .soap must be replaced with wati'r, since I’russian blue is 
destroyed by hot soap solutions. 

The heating of the various li([Uors, wati'r amh soaji solution is ellectcd by 
means of st(‘am jiipe.s, and tlie whole machine is flriven by bevel gearing 
connected thi^mgli a clutch to any suitable engiiu' or motor. The soap solution 
enters the machine at the end ojiposite to tbe cloth, and theix'fore the latter, in 
its passage, always meets with a cleaner solution 

(L\i 'tiiK Si’iHAL So.MMNo .M.U'iiiNic IS liased upon the same prmci})le as the 
spiral dye beck, and is worked m thi' same way, ('\cept that tlu' cloth pas.ses 
straight through it or through a senes of soap becks ananged together. The 
soap enters the last beck first and onuilows m the others, so that, as m the 
“ ojieii so.'ipi'r,” tlie cloth jiasses forward through a cleaner and cli'aner solution, 
until it tinall} mt'cts with perh'ctly puie soa|t as it iieais the end of the process 

bigs. ()7 and (iS represent sections of coiijileil spiral soaping becks. 

Spiral soaping is a somewhat drastic ojn'ralioii, especially if condueti'd at the 
boil, and it is therefore only aj)[)licabh‘ to tin* “ fastest " colours, such as dyi'd 
reds, chocolates and purples, .Aniline black and steam Ah/, arm pinks, etc. 

(10) CLKAkINd OR OIIKMICKINO 

It freipiently hap^iens that, howi'ver well printed goods ha\e beim washed 
and soa[)ed, they still retain an un|)leasanl (and imsah'able) soileil a])pearance 
on their whiti' ])artK. It is to remo\(‘ this deli'ct that' clearing is ri'sorted to. 
The machim* used for this proci'ss consists ol a padding mangle, a small 
steaming box, a water mangle, and a drying nuichme, tlu' disposition of wdneh 
parts 18 shown m tig. (19. 

The cloth runs continuously through a weak solution of bh'aching ])owder 
contained in the padding mangle A ; then thioiigh the steam box R, where the 
action of (he bleaching ])owder is assisted by the hot steam , and finally through 
the water mangle whore it is washed, and then o\('r the drying cans 1) 

A method of clearing jiroposed by JI Koechlm was to print a solution of 
bleaching powder on the face of the cloth with a line pm roller, and then 
immediately afterwards jirint a dilute acid over it with a second similar roller, 
but this process is not used now. It not only takes up the time of a printer 
who can be more profitably employed, but is not so rehabh' as the above method. 

Another method of clearing printed goods is to mix a little bleaching powdor 
solution with the stiftenmg materials used m finishing. This, how^cver, is very 
rarely done, and at best is only a makeshift, yu'lding, on tbe whole, unsatisfactory 
results. ^ 

(11) DKYlNtJ. 

Apart from hanging in heated chandlers, a practice almost obsolete now 
except in Turkey-red works, the drying of printed goods is done in three ways : 
(1) over steam-heated drying cylinders, (2) by passing through hot air, and (3) 
on the stentering machine. 

Drying over “cans'^ or cylinders is efibeted oy means of the machine showui 
in fig. 70. 

This machine consists usually of tw^enty-four copper orgalvanised iron cylinders, 




boxes which form part of the hollow brackets bolim oa to m hollow frame- 
work of the machine. In this way the interior of the cylinders communicates 
with the steam supply on one side of the machine and with the condensed-water 
outlets on the other. The steam (Uitcrs the maclune through the hollow uj^rights 
and passes into the cylinders hy way of the hollow bracket bearings ; inside each 
cylinder is an arrangement of so called “biickets,” which catch the water of 
condensation and conduct it to the outlet journal of the cylinder, through which 
it escapes into the liollow uprights at the opposite side of the machine to that 
where the steam enters. 

Cylinder drying maclnnes are made in variousMjiatterns ; some like the one 
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illustrated, some consisting of fewer “tins” or cylinders, and supported on a 
* single pair of uprights, and others with any number of cylinders, arranged in 
two tiers horizontally, or, in several groups, vertically. The number of 
cylinders employed and their arrangement is merely a matter of convenience, 
depending on the weight of cloth the machine is intended for and the floor 
space available. 

When the cloth is impregnated with substances that are iiijuriously affected 
by coming in contact witli the hot metallic surfaces of the cylinders, it is dri^ 
by being made to pass tiirough a hot-air chaml^er or “hot flue.” Formerly ibe 
“ hot flue " was actually such, being a long, low, brick chamber, heated by a wick 
flue communicating with a furnace below. At the present tmie, howeter, this 
“ flue ” is seldom ; it has been replaced $n1^rely by ,a^ Similar 
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'that in Plate TP — a system more convenient, more reliable, and in every 

way better. It oonsiats of a large iron or wooden chamber through wlueli the 
cloth passes over a series of guide rollers made of wood. The chamber m 
heated by a combination of steam chests and a forced drauglit of jiot air 
blown in by a powerful fan attached to a tubular lu^atiu, tlirougli wineli tlx^ 
air passes before entetmg tlie chamber. A n^fereuci' to ITite II., when' tie; 
“hot flue” is sliowji in eombination with a piiiiting niaebiiie, will explain (he 
working of this im])roved system of lu)t air drying. 

Aniline black, iiayhtliol prejiares, jiadded mordants, and, in fact, all styles of 
work that would be injured by lifird drying 011 hot eylindi'rs, are dru'd in soiiu^ 
sort of hot-air apparatus wlieiiever possible Failing such an ajiparatus, the best 
thing to do is to wrap the eyimders of an ordmaiy ma-chme with s(!v#ral thick - 
nesses of calico, and etlect tiic flrying with as little steam as })ossibl('. 

As already mentioned, when treating of the j)re[»aration of cloth foi printing, 
it frccjnently hajijiens that the cloth has to b(‘ dru'd to a eeitam width in order 
that it may tit in with specially designed patterns, such as haiidLerehiefs, stripi'd 
curtains, etc. This, of course, talu's jilace before' printing, but as the cloth 
becomes distort, eil during tin' sub.seijueiit operations of <iyemg, washing, soajiiiig, 
etc., it has to be strt'lclK'd and st raigbte'iK'd again during tlu' [)roe('^Kcs imim’ 
diately pri'ci'diiig tlie Imal fimshing If this were' not doin', handkerehiefs and 
other jinnted geoiiu'tncal p.itU'riis would be rbomboidal in shape iiistc'ad of 
sipiaro, and large (ihi'cks and stupe patterns would undulate' lusti'ad of rumiing 
in straight vertical 01 transveu'se' ImcH. For these st \ les, tlu're'fon*, and also for 
faimy woven fabrics and all goods that re'ipine' Imislmig to a delimti' width, tlui 
cloth, afte ' being diie'd in tlie eu'dinary way over cylinders, etc , is elainjied and 
re-drievl on a stretching ei “ sh'iitering " macliine', provideel with a w'eft straight- 
ening device, whereby the distorte'd tbie'ads of the (;lotb can be brought Iniek to 
their original positiem at right angles to e'aeb e)tlier 

The iiioden,! “ste'uter” is baaed upon exae'tly tin' saiue ])riiu'ij)h' as tlie 
“mercerising ” maehinc, and works in the same way, except that, tiie cloth, instead 
of being passed tlirougli a holutioii of caustic soda and tlu'ii washed, is simply 
and dried. The macbiiu', which is illustrated in I’kite VI 1 1 ., consists 
of a long frame situated over a damjaug and drying ariangemeiit. T'wo 
f, 6 n(^ess chains, one at each side, run along tlie whole h'ligth of tlie fraiiK', and, 
as in the “ moreeriser,” each link of these chains (tarries a clip wliieli automati- 
..Cally grips the selvedges of the cloth as it enli'rs, and retains its hold u[)()n 
then until they are automatically released at the exit end of the frame. 
(For a certain distance aft<'r ('iiteniig tlu' cloth is stretched by the divergent 
travel of the chains, and at tlie same time^dampi'd ]>y jets of steam whieli play 
' ?u^n it from hemeath. During its passage along the remaining length of the 
^ and whilst it is held at the full stretch (flic eliams now nmiiiug parallel), 

-it is dried by a strpiig*heat applied under it, eitlier from rows of Ihmsen hurm rs, 
by means of not air blowm upon it by a fan. As th(' clolli )ea\es the 
iOttchine it is jilaitcd dowui, and is then ready for any further treatment tliat 
will not interfere with its width. 

older types of “stentcring’’ machines the selvedges of Uk' (yoth w'cre 
jmshm down on pins carried by the chains ; hut in most modern calico priiit- 
pin steiijters ” have been replaced entirely by the cli]> machine, which 
tnift .advantage of not perforating, and so not woakeiiintr the selvedges. 

IjjHk'^tcnters ” are still used for heavy woollen goiKls, and .sometimes also for 
certain kinds of cretonnes and other heavy cotton cloths, hut they arc almost 
i't^trof-dSite for ordinary calicoes. * 

ASajl^ther sptem of drying, different fnjni any of the foregoing, consists in 
piooes over and in contact with the surface of a senes of double- 
con vdclfiiiik atieam cbeata. Wli 4 «ver the merits of this system may be — 
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and doubtless the drying is efhcicnt onough— it is open to the objection that, 
if the cloth is saturated with colour or lias a.ny colour penetrating through to 
the back, the colour in (pu'stion is almost certain to smear badly during its 
progress over the chests. For lightly-]uinled jiattcrns it is jiossible that this 
method of drying is both rajiid and economical, but, taken altogether, it is not 
so generally useful as those machines upon which all chisses of goods can be 
treated. 

The output of drying machines of any type dejiends upon the amount of 
water contained in the goods to be dried * It is im])or|ant, therefore, that 
they should be fns'd as far as possible from itll surplus water. In the case 
of white cloth this object is attaiiu'd by passing the clotli betweiai the 8(]ucczing 
bowls alre.'pjy des(‘nb(sl, but il ])rintcd goods were so trisited 11h‘ (xiloiirs would 
maik-otl lo avoid this use is made ol the h\di’o-e.\l i actoi , a machine in 
which all excess of water is driven out of the cloth by c('ntrifugal fori'c. 
(Sec tig 71 ) 



Flu. 71. — Hydrc-cxtiactoi. 

J he hydi'C) extractor consists of a strong circular cage of iron or copper 
su])ported on a central pillar, so that it is capable of revolving at a high speed 
when actuated by the small engiiu' ^direct acting) at the side. The cage is 
enclose(T-in an outer casing of cast iron, which jirevi'uts the wati'r from splashing 
over the'ffoor and neighbouring* machinery. The cloth to be hydro extracted 
IS loosely bundled up m compaiatively small lots, and j^iclu'd evenly in the 
cage so as not to upset its balance , the engine is then set in motion, and the 
water is forced out of the goods by the enormous centrifugal force generated 
by the high S})eed of the revolving cage (1500-2000 revolutions per minute). 

Even yie hydro extractor can only be used for the fastest colours, and only 
then after a thoroughly good washing and soaping. Dyed Alizarin colours 
(Madder style), Aniline black, and a few’ other colours can be safely treated in 
the “ extractor ” ; but most steam styles, and discharges and resists in colours, 
are apt to, and in most cases do, “mark-oT,” and must be sipieezed in the open 
width before drying — not m the rope cr the bundle forms. 

The various comymiences attached to all calico printing machinery — such as 
scrimp rails, opening rollers, tension bars, scutchers, etc, — are so numerous, 
and vary so greatly in construction, that it would be impossible to go into a* 
full explanation of their varied uses. Moreover they are merely contrivances 
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for doing away with hand labour of a simple sort, and do not form any (‘ssontial 
part of the iiiachinoH to which tlicy arc attaclu'd, although, at the sami' tim(\ 
they add greatly to their efliea'ney as niaeliines It may h(' nott‘d that 
“scrimp” rails arc' (‘ornigatc'd bars, with the corrugations dicc'rgmg fiom the 
centre, the cloth in passing o\cr tlu'm tends to run in the' gioo\cs‘and is 
stretched in c'ons(s|n('nc(' , that opening lollcrs and com'.s aie sinnlai in con- 
struction, hut rc\ olv(',*('it lu‘r with oi against thi> cloth , th.i! ti'iision rails an' 
a series of hais, l^twccn wdiich the cloth* is thnadc'd in snc'h a way that it 
passes o\('r the first, nndc'r the sc'cond, o\ci the' tim’d, an<l so on. nndci and 

over the wlioh' scric%^, until it la'i-omcs snlhciently taut to c'litm the iirinting 

or padding machines, c'tc , and that “ scntehc'rs ” aie d('\icc.'. for opc'iinig out 
the (‘loth Irom thi' lopc' state' to its full width this th('\ do by heating a long 

length of rope' as it jiassc's om-i them, shaking it out and unt w ist mg *il so that 

as it jiasses ovi'i a jiair of sjiiral opening rollci’s, some distance fiom the* 
revolving hc'ater, it hc'cmnes opc'iic'd out to its full width 

For furth(‘i jiai t iciilai s of thc'se and other iniiioi device's foi incn'asmg the 
automatic capabilities of tin' various machines used ni washing, d_\('mg, and 
drying, n'fc'rence must lie had to Ire-itisc's di'.diiig nioie ('sfx'i'ially with the 
mechanical aspect ol ti'vlih' coloiiimg, oi to A MnutuiJ of Di/nmi, by Fnecht, 
Ihiwsoii, and Loewenthal (to which vvoik this \olnme is a snppleinen! ), m which 
IS describc'd the most nniiortant inachmery emploved toi the above' pill pose's. 




PART VI. 

MORDANTS, ETC. 




MORDANTS, ETC. 


So oiioi’nious is the imniher of colonrui^ iiialti'is now at tlie disposal of tlic 
calico printer, and so divi'r.sc ait' their chemical and {ihysical ]tropcities, that, as 
ini^dit be e\})ect(M|, dilh rent idasses of them niicet tlie lihie in \('r\' ditlenait 
wa}’.s. Some colours -those ladom^im; tn the ‘‘ direct dvciiig ” class possess in 
tliernsclves tlie [lowcr of dyem ;4 textile l.dnac.s more' or less permanently , others, 
like the basic aniline anrl the at-al dy est iifls, also possixss tins powei as rcfj:ards 
the animal libres, wool and silk, but ha\(‘ scarcely any aflinity at all for the 
cotton tibre, unh'ss the lattm' is [*iepaie(l with some substance capable of pro- 
cipitatinj 4 the coloui upon it in the loim of an insoluble lake, and yet other 
colouring mattiu's (moie (-(un'etly eolouriuo jirineiph's, for any c()loin they may 
possess IS of no practical value), c.m only b(; applied to the tihres in com hinat ion 
withcmtain iiK'tallie salts oi oxides whnh unite with them to foim intensely 
coloured and eeryMtisoluble “ lakes,” w Inch, hmuo pi'oduced in theliody of th(' 
fabric, are in most cases cxci'eilniuly "fast ” to lieht, a,ir, watm, and soap 

The ditieiamce in tlu' behaviour of dillrnait ( oloui in;^ mat t ers towaids the 
i;ott(»n libre is la-adily exhibited in tin* lollowin;; simph' print in;j:: tiials. 

(1) Pnnt mi a jucee of plain, bh'aehcil calico thri'c stiipes, lamsistini^ 
rosja'ctivcly (>f a thickeimd .solution ol (u) khika (direct ilyi'stull), (/^ Ma^omta 
(basic dyestiillh ami (r) Ah/, aim (nioidant dyestull) Steam the cloth tm' an 
hour Tlu' I’inka and .\lai.rcnta will be found to oivc a pink stupe, while tin' 
Alizarin remains yellow \ow wash and lightly soap th(' cloth, tin' Majjfiaita 
and th(‘, Ab/arin aic almost mit irelv removed, when*as thi' Krika is but little 
affected, thus showing that it alone has dyc'd the cloth pertiiaiiently It is not 
a very fast colour, but still it is e.ipable ol dyi'ino cotton without any addition. 

(2) Now add to the Ma^riita printing: cidoiir a little tannic acid, and to 

the Alizarin a little acetate of alumina A^ain pimt tlmm on whiti' calico 
and steam for an hour, when both colours will yield a [link. hivide the cloth 
into two jiarts, and treat onr a solution itf tartar emetic. Tlam wa^h and 

soap the two [ueci's toi^i'ther, dry thmu, and cmnpare them with e.ieh other, 
and also with tli#? fifst trial. It will beat oma* evident that the Maoiaita and 
Alizarin are iH*^Mixed upon the tibre in sucha\vayaK to resist soaping, and 
further, that the Majjjenta on the half of the .secoml trial, treated with tartar 
emetic, is more resistant than that on the untreated half, wheicas the*Alizarin 
is equally fast in both cases, and ri inains practically unaltercal in all*i espects. 

This experiment shows (!) that some dyestuffs reipiire tin' addition of otlier 
bodies before tfiey can be fixi'd upon llie cloth : (2) that in the case of colours 
like Ma[!;enta (basic aniline coloius) a s[)cc,ial treatment wiMi a mclalbc salt is 
necessary before the colouring matter can la* pro[)erly fixed, that is, converted 
into its most insoluhle state; and (.S) that the tinctoria] prnjieilies of bodies 
belonging fo the Alizarin family— bodies which when used alone jiossess no 
powers of dyeing any fibre— can only be utilised wdien they are cornlii ned with 
a suitable metallic base which not only unites with them to form a highly- 
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coloured, iuHoluble body or “ lake,” but also has the effect of fixing this lake 
firmly xipoii the fibre. 

The taonates of the colour-bases of Magonfa and similar colours, are only 
partially insoluble in soap solutions ; hence the necessity for treating them in 
a solution of tartar emetic or a tin salt, either of which fix the tannic acid upon 
the cloth as a very insoluble metallic tannate. 

(.‘1) Print two separate jiieces of cloth, the one with ‘bur Alizarin colours, 
containing respi'ctively the iicetatos'of alumina, chrome, tin, and iron, and 
the oth(‘r with four Magenta colours, containing, in like manner, tannic acid, 
aluminium aci'tate and a solution of arsenious acid in glycernu', and albumen, or 
any othm- mordant or tixing-agent whali'ver. Alter steaming, all the Magenta 
colours will be found to have yudded more or less the saini' shadi' of red, while 
the Alizarin colours will ]ia\e gi\en four distinct colours, nanudy red, claret, 
orange, and ])urple, or, if the acetati' of iron was strong enough, a deep-purplish 
black. 

(4) Again, punt a piece of white calico in stripe's of aluminium, iron, 
chromium, and tin acetate's; jiass through the rapid ager, anel “fix” in a weak 
soliitiem ol ammonia. Dye thre'c separate iieirtmns e»f the cloth thus printed in 
Erika, Mage'iila, anel Alizarin respe'ctive*ly. The Erika will dye' the' e'loth all 
ovtr in ])inks ol \arying inte'iisity anel brightne'ss ; the' Magenta will only dye 
the printed parts in eliflere'iit shaeh's eif reel eir pink , but tlu' Alizarin wall have 
dyeel the' same' printe'el parts in full eh'c}) shade's of reel, purple, claret, and 
orange' shades se> “fast " that tlu'v may be se've'rely soajied until the unprinted 
parts eif the; edotb aie almeist wdiite, eir at. least as fre'e; freim elye stains as hot 
soaping will make tln'in Treate'ei in the same way, the' Mage'iita and Erika 
colours weaild be' e'litiiely removed. 

Analeigous I'csulls are editaine'd whe'n woo] eir silk are siibstiluteel for eeitton, 
or when Eogweiexl, <bu‘rcitreu) bark, etc, are* substituteel for Ahzaiin. The 
colours ])re)duc('el are', of e'enirse', dillerent, anel the'v act eliH'cientlv em the dill’erent 
fibres, but tbe e'll'ee'ts eibtained are epnte' as various anel ebstine't as the above, 
and dememstiate' epiite as ch'arly the lU'e'essity Ibr treating all eiolemrs ace'ordiiig 
to their cbemical projx'rties, anel aceairding to the nature of the material to 
which they are' tei be a]i])lie'el 

From the'se' femr experiments it is clear that Erika, Magenta., anel Alizarin 
represent, breiadly, tbre'ee epnte' distine't classes of cedemring matters. (!) those 
possessing an inlu're'ut atiinity feir the cotton fibre; (2) therse wbii'h can only 
be fixeel iipem it by me'ans of either substances, and even then emlv yudd various 
shades of erne' colour, anel (3) tlmse' which reepiire tei be combine'd with a 
metallic base', and yielel different e'olours with difiere'nt bases. 

The first anel se'eeemel classes have' tw'o epialities in common ; tliey both con- 
sist of bodie's in which the cedour exists as suedi, anel they both dye the fabric 
in one colour only, which is merely fixed thereon in an almeist unchanged state, 
— in the case' of basie' colours, tannic acid sinpdy replacing acetic or hydro- 
chloric aciel, etc., as the case may be Such bodie's have b^'ii aptly termed 
monotjcuetlc i'ohummf matters by the late ,1. ,1. Hummel ; while such as Alizarin, 
Logwe)e)d, etc., w Inch jiossess no colouring power in themselves, but yield various 
coloured j.i’ecijiitates with difl’erenf bases, arc known as pol (/(/toidic colouring 
principles. 

Altheaigh, generally sjieaking, each class of colouring matters is applied in 
a special way, it is none the less difficult to draw a hard and fast line between 
the different groups. Some colours possxiss the epialities of one, and are applied 
by the methods of another, and others, again, form a class by themselves. On 
the whole, then, the simplest and most practical classification is that based upon 
the methods and means of application ; and as many of the mechanical opera- 
tions employed for this purpose are common to many colours, it is possible to 



MORDANTS. 1 79 

^roup the latter into “styles” — a term which iiioludes ('vcrythni^ connected 
with tlu' ])roduction of a given kind of calico print. 

As already oliscrvi'd, this (jiiestion of st\]e is largi'ly, if not entii’cly, a (iiu'stion 
of the behaviDiir of colouring matters to\\ar<l,^ tlu' lihrt' , hut, from \\liat lets just 
heiU) said, it wdl he t'\i(lent that sonu' (dasses eolounnu maltcis ha\<‘ no action 
whatcac'i u[)on llu- cotton, wool, or silk tihit's, e\e('pt in pies(«nec oi e('i 1 ani other 
hodies wlmdi pnanj^itate tlieiu as insolulile “lakes ' 'J'hese hoilies such as 
tannic acid aick Narions ineiallie salts* tdc — art* ahsolnteU' essential to the 
devidopinenl and fixation of colours in sonic' style's of pnnliug. and as thc'y 
constitute an actnul ingic'dic'iit of tlu' finished cohini m nian\ c-ast's, and 111 othc'rs 
play an inipoitaiit part as axidising or rednenig aueiits, scene aha of their 
composition, nianufact urc', and function is necessary tc» a propei uiidi'istaiidiiig 
of thc' ]irineiph'S niidc'rlying c'ac'h of tlu' niany “stvh's” oi [uiiitiiiL:.* 

Such hodies as fotni insoluhle compouials with ectlcaiiiiie iiiaKc'is arc' known 
as Niordtoifs . all the others, whic-h do not act as iia u-claiits prctpci, hut whah arc 
used laigc'ly as oxidising, rediic'ing, hrightc'uiiiL!, and c h aiisiiiL: am'iits, aic known 
iiiah'r \arions name's, and may he classed as “assistants ” 

MOKDANd’S. 

I’>\ fai tin- j.'ieater nunila*r of the laslest colours known, thoiiLdi capahle 
of solution 01 siispc'iision in wat.ei and otlu'i sohents, aial c)| pcnetialing 111 this 
stall' into, ami st.iiiimg the' fihrc's of, \ations tc'xtih' malcnals, do ii(»t alone' 
possi'ss the piojM'i t \ ol at tai'hing t hc'iiisch cs t hcrc't 0 so pci mam nl ly ,ts to with- 
stand tlieactaai oi hot soaj) solutions 01 of Imht and an Inoidi'i to U'uder 
them c'ap<d>lcof lesistiug these iiiHuc'iicc's, thc'y must he' c-omiaiied with mordants, 

OI otheiwise convc'rted into msoluhh' hodies' 

-Moidants aic' a nnmc'ions class of suh'^taiicc's Tlic'y compiisc acids, neutral 
;^idts, hasa‘ salts, ami li\dio\ides, and may 01 may not possess coloiii In any 
ease' then 1 ihmr is not an c'sscntial fc'atnie, thc'ir sole* use- hciiig to jirecipif ate 
tlu' colouring matter ujion the tihre* 111 an nisoliihh' state' To this c'ud they arc' 
upjilu'd in \aiions wavs, ac'c-oichiig tci thc'ii natnu', to the ^tatc of the' lihie niah'r 
treatment, and tci tiu' st\h‘ cef woik in hand In cahe-o pimlnm llu'y aic' c'lthcr 
jirt'cipita te d and fixc'cl upoii the' c lot h pi c'\ loiis I o d \ ciiig (d \ e d st \ h’), ca t hi'V a re' 
applii'fl to it, h\ printing, at the' same' time' as the c-c»loin (mixc'd with it,, in 
fact), the printc'd cloth heing aftc'rwards steanmel, eluting which piocc'Ss thc 
moidant is de'c-omposeel, and, uneler the iiilluenc'e' ol the heat and moist in e', its 
metallic' hast' comhincs with the colouring mattc'i t,o ioiiii an nisoinhlc comjionnd, 
wdiieli IS eh'po.site'd within the* fibres of the' clot li, am 1 h\e'd tlie'ic' more' or h'ss 
jien'maiic'nt ly at the same' tune. 

In wool and silk [iimting this latte-i preic'ess is also e'lnployed, hnl, tlm methoel 
eif me)idant ing the'sc' animal lihres IS epnte' diHere'iit ami mm h simplei than that 
eif meudaiitmg e*)ttfln, whuh jk a, pai’ticul.ii 1 y me'it snhstanec', ami has hut, little 
natural attraction fe)r most nioi’dants 

In meirelanting wool, it usually suflie'cs to hod it m ehliitc' solid ions of metallic . 
salts, ceintaiiiiug eithe'r free' sulpliiu'ic, feirmic, lae'tic, and othei aeidfe, or nciel 
s^dts like hisul])}iate of se)da and “ cre'am ecf tartar ' I iieh'r the coiRhmccI action 
eT heat, dilution, aiie] of the* aciel aelditions, tlie' “ moidanlmg ’ sail, 111 pj-cse'iice' of 
the WTxil, elissciciates, and its base, oi’ at h'ast its metallie eoiistit iie'iit, iinite.'S 
with the* tihrt' in some way tliat, nj) tei Die pre'se'iit, has m^ hei'ii elefiniteiy 
ascortaine'd. 

Silk is mordanti'd ni tlie same manner as wool, exee*[>t that it is rarely heated 
beyond te])idily. It jxjssesses the pro])ertv of ahseirhnig ihetallui salts (I'spe'eially 
if they he at all basic) from cold concentrated solutmns, anel these salt^, wliicli it 
takes up in a more or less unclianged condition, are snhse'jnentiy dissociated 



l8o TEXTItB PRlSTOfO. 

when the silk is washed in water. Hence silk is usually steeped in strong 
solutions of various basic salts, then squeezed and washed in water, the mere 
dilution with which is sufticiei it to bring about the dissociation of the salt, and 
to precipitate it in and iqion the fibre in a still more basic and insoluble form. 

Cotton, on the other liand, nsjmres much mon* elaborate treatment before it 
can be satisfactorily mordanted. Unlike silk and wool, it has no power of 
decomposing metallic salts by nuu’e sU'Cping and boiling iir tlnar solutions, nor 
does it possess any athnity ro.i* niorda*nls, except tannu! acid," which it absorbs 
readily and retains fairly tenaciously. In niordantmg cotton, therefon^, the aim 
is to pri'cqatatc insoluble bodies within the substance of the fibre, and when this 
is successfully aciuanplished the fibre retains thein almost as firmly as if they 
were chemically combined with it. 

The salt)^ used by the calico printer for mordanting cotton comprise (1) those 
which are easily dissociated by exposure to warm, moist air after jiriiiting ; (2) 
those which form insoluble salts with various acids , and (d) those the metallic 
bases of which precijiitate certain c.oloiiiing matters as insoliilile lakes, under 
suitable conditions. 

To the first (‘-lass lu'long the acetates, siiljihate-aci'tatcs, and basic, acetates of 
alumina or iron. The cotton is inqna'gnated with their solutions, dried, and 
expos('d to warm, moist air in an “ ageing ” a[)paratus The greati'r part of the 
acid is driven oft' dniiiig this process, h'aAing a basic salt on I he fibre. Any 
remaining acid is then neutralised by ammonia, chalk, ('tc,., or replaced by an 
acid such as phosphoric, silicic, arsmiic, or m sinin* (mscs tannic acids, which 
precipitate's tin' iron or alumina With tin' e\c('])tion (tf f lu' last mentioiK'd, 
these acids art' employt'd m tlu' “dunging jirocess" as sails of sodium. 

To the second cliss belong mordants like basic ferric sulphate, basic sulphates 
of alumina, and various chromium sails, any of which can eitln'r b(‘ jirtjcipitated 
by taiiiiK^ atiid, arsi'iiaU's, jihosjihap's, or silicates, or simjily bi' converted into 
hydroxidt's by alkalu's and sodium carbonate. 

The third (dass incluih's all sails whatsoevt'r that are used m the so-called 
“steam slyles ’’ The mordant and (‘olounng matft'r ,ire mixed together and 
printed on the cloth, which is tlu'u siibjt'cted for an hour or so to tin* action of 
steam, as alieady di'scribed (s('c SU'ammg) In tiu' cold, the mordant and 
colouring mattt'r do not reat't ujion each other, but under the influence of hot 
steam the former decomposes, its acid or a,cids a, re lib('rat('d, and its base 
combines with the latt('r, which it pr(.'ci})itates as a.n insoluble colonrixd lake in 
the body of the cloth. Amongst tin' most important mordants of this class are 
the aoetafi's of alumina, iron, ehroim', tin, zinc, and nickel, tlie nitrates, tlie 
citrates of alumina, siilpimcyanuh' of abimmium, zinc sulphate, oxalate, and even 
hydrab', of tin, acetate of lime, and various otlier salts and double salts wdiich 
act in the same or similar ways 

On the wliole, the acetates are the most generally usi'fiil of all mordants. 
They are stalile m the e-old (many of them can he boiled v^lthmit det'omposing 
if they are not too basic); their acid is readily removed in “ageing’^ and 
“ steaming,” or in “dunging,” and other after treatments , and, above all, they 
neither tMider llie fibre nor does the Idx'rated acid injuriously aflect tlie colours. 
The same '.'nay he .said of the formates, hut hitherto thes(‘ salts have found 
but occasional use in practice, tliougli tliey are well worthy of more attention, 
since in many eases tlu^y give brighter colours tlian the corresponding acetates. 
Nitrate of alumina is chiefly employed to impart a more fiery tone to Alizarin 
reds, and most other special salts are used for obtaining some particular effect, or 
in cases where experience has showui ttiat they are the most suitable for the 
purpose intended. 

In mordanting cotton with acetates of alumina and iron it generally happens 
that only a portion of the acetic acid is driven off in “ageing,” the residue 
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remaining in the cloth a Hohihle basic acetate, or even as a normal acetate, 
oitlicr of which would dissolve otl' in tlu? dye bath and eanse stains li allowed 
to remain. In order, therefore, to removo' the last traces of acid, (he cloth is 
“dunged ” cither in ammonia, carbonate of .soda or elialk, or in phoNjiliati', 
arsenate, or silicate of .soda. If the tii-st, lliiee aie list'd, the moidanl (cvists 
on the cloth as a liy(4*''>'^''h' > b‘ tin' latter lliK'e, as a hasic salt, or a nii\Iiire of 
basic salts and ]^)dro\ide. In any ca.st' ti is insoluble, ;uid lliiis gives rise to no 
bad work during tlic sub.svtjuent dyeing tipiuation. 

('ow'dnng, wiu^i iistsl .is a fi\ing agent, [noduce.s the saiiu' elVecl as the 
above substances, and for pnnfled mord.ints is hy l;ii the most t'tieetiM' of this 
class of liodu's, since it not mi'rel} preci pitales (he unciiangctl mordant, hut 
removes at the same time, and \ery rapidly, the tlnekeniiig inatehal that has 
been used in printing 

When moidaiils aie pi'inted on calico, a good deal moit' is applit'd than 
the cloth is capahlt' of .ihsorhmg, the result is that (ho excels adhei'es Ittosely 
to the surface of tlie (loth, and, if not I'cmoved h\ a thoKaiglily good “dunging,” 
will eonihiiic w il h the colouring matbu' in the dy(‘ hath and heiii a siijterfic.ial 
crust of c(jloui lake, uliieli not only oh, ')ti nets the peiicliation ot the* dye lapior 
into the body oi tic* cloth, thus pri'\ ent mg the latt('i fioni hciiig [)roperly 
dyed, hut also eaus{'s imnienst' damage l)y nihhiiig oil’ on to tlii' imprinted 
portions of tlu' cloth, which an' intt'iidcd to leinam \\hit<' Moii'ioer, when 
such miperfcct ly “(hinged’’ pie('('s an* .s(Mp(‘(i alLei dyeing, tin* suiface crust 
of colour v\ ashes oil in patclu's, h'aving tlu' goods in an ims.tleahlc condition, 
owing to llu'ir ii i ('gn larit \ m colom 

.Mthoiigli most mordants are applied as neiitial, «ti slightly a, (‘id, solutions 
of various salts, they may also he applied in alkaliiu' solution in all eases 
where the has(‘ is eitlier .soluble in eaiislic soda, oi wIk'K' it pla\s th(' part of 
an acid, r.</. Klaimate of soda, alnminaU' of soda, i»huuhitc o! soda, and alkabne 
ifon, and clironu' moidants. W’Ik'H apjilied in tins ua.y they arc usually iixed 
m a hath of \s('ak ninu'ial acid, or ji.isscd through a salt winch neut-ialises 
their alkalinity - -ammonium chloride, for exaiujih' or by hemg allowed to 
decompose s[)outaneously in contact with the hhre, <ind aiterwards washed in 
W'ater. Most alkaline moidants ar(' only stahh' in strong alkaline solution, 
and even then are. very liabh' to spontaneous decomposition dilution with 
water, thendore, precipitates the dissolved oxides, and acts as a veritable fixing 
process when applied in the form of wash w'ateiv 

Mordants are not confim'd to metallic compounds, for, stibu.ly spi'aking, 
any suhstanee that is fixed upon tlu* filire in eomhination with a eolouiing 
matbir is a true mordant - that is, if it foians an ('ssiaitial constituent of the 
colour lake. In this coiiiieetion /:i-iia[»}jthol, tannic aeid, and oleic and other 
fatty acids are all, in a si'ii.se, mordants, sinia' Uk'V are ail important agents in the 
dovelojunent and fixj*lion of an enormons numher of colours on the eotlon and 
other fthres. IlTs true that tannic acid and the fatty acids are usually present 
on the fibre as metallic salts in most cases, hut their metallic bases aie not 
necessarily their e.ssential features, and usually act as menj hxing agents, or 
at most are introduced for the purpose of making tin' final eolom* lake more 
complex — it being a general rule Ibat the more coinjilex the lak(' the faster 
the colour. The property pos-sessed by the tamuc and fatty a,cids of (aimhiniiig 
with metallic bases is utilised in many styles of printing, h’or [ustane.e, goods 
printed in aluminium acetate are frcipiently dyed, after “ageing and “dung- 
ing,” in a solution of tannic acid, and can tlien cither U- dyed u]j again in 
Alizarin, or treated in the same way as goods mordanted iif taimatc of antimony, 
namely, dyed up in any basic aniline dyestuff. Similarly, fatty acids in the 
« form of soda salts are combined with alumina mordants in Turkey-red dyeing, 
and are absolutely essential to the production of a 6ne, bright, fast red. 
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At the Hauu; time, cloth })ropaved in cither pure oleic acid, or oleatc of tin, 
lead, aliiiuinii, etc., can he dyed in many artificial dyestulls. The shades 

obtained in this way arc \erv bri^dit, but will not stand much washni^o 

The j^rcal \ari('t\ of moidants, togethi'r witli the ^jjreat diversity of their 
eliernical and [)ll\.^lcal properties, makes it impossible to formulate aiij otneral 
rule for their application to the iibre. At all times they must be chosen and 
apjilied with due ic;j;ard to 1 he , nature ''ol the colouring inatteii and material to 
be dealt with, and as each mdividu.il colourmp^ matter possi'sses its owui 
characteristics, llu'sc will, to a LUeat (‘xtmit, deteimine the.unode in which it 
is to be fixed. Thtm, too, the apiiliaiices at hatid modify in many cases the 
conijiosition and applieation ol moidants, and must thereloie be taken into 
account if the best, results au‘ to be secunsi ^ cry often tlie proci'ss ol drying 
ado[>ted inaki's all the ditlerenci' lictweeii success and failure’ a mordant or 
a colour that comes out satislactorily whi'ii the ifioth is drasl in hot air may 

be utteily ruined il the drun^j: is done on sti'ain heated cylindeis In such 

cases the eomposition of the moidants, etc, must be modified in order to 
adapt tlu'in to till' altered conditions, so that, ipiiti' apait from all other 
([uest-ions, tliat of m.iehineiy enters la,r;^u‘ly into all calculations K'speclmi; the 
lU'oduction of a ^ix en “ elb'cl ” 

Asa nil(‘, the di \ iiiLi of cloth iinpi equated w ith mordants t hat, readily dissociate 
should be conducted at .is low a tiunperatuii' as possibh' if diied too sharply, 
tlie mordants are apt to become dt h i/dniUil (technically “huiiu'd ’), and in this 
state they yield e\eeeduyi;l\ pool colours on dyiung 

It IS impmtant, too, tint aluminium and iron mordants should be “ a^md ” 
(/r<i<lu(i!l 1 /^ and iindei snitabU' conditions of temperatiiie ami humidit y, otherwise 
they fail to [lem'ir.’ite thi' iibie Milhcumt,ly The mord.int lies on t he siirfaci' of 
tlie cloth, and any colour dyed on it afteiwards is thin and unexen, lacks body 
and brightness, and, abo\(' all, ispiot fast to .soaping, dnimg which operation 
it “ runs or “marks oil ’’ wlnm thi' goods are s(pi(‘ezed or xxrung out 

Iron moidants used lor the “dyed style’' of pnutnig aie especially simsitive 
to high tempmatuies ill (hying and aaemg, and rcipiire thi' most eaielnl treat 
meiit after printing to pieveiit them from oxidising too i.-ipidly 

Soini' moidants act as sui’h by virtiii' of then acids, otliers by xiitiie ol their 
bases : the fornu'r arc* fixed by ini'ans of metallic salts whose basixs torm insoluble 
salts with thi'in, aiifl the latter either by alkalies xvhich ])r('ci})itate tlimn as 
hydroxidi's and basic s.ilts, or by salts with xxhosc acids tin y combine to form 
insoluble salts. 

In th(' following account all the moie imjiortaiit mordants and assistants 
used by tlie (\dico printer are gixim, t(jgetlier with a brad desiu'iption of their 
preparation, modi's of application, suitability for special purposes, and behaviour 
under varying conditions 


(1) Aluminium Mordants. 

Salts of aluminium xxi'iv kiioxvn to and usial as mordants by the Hindoos, 
Chinese, add Egyptians in very early tunes ; and their value is such that at the 
present time they still (-onstitute peihaps tlie most generally useful group of this 
class of bodies, 'riiey are ehea]), easily [irepared, and can be applied to all fibre.s. 

Alum.— Alum eomes into the market m txvo forms, viz. Potash Alum 
I K2A1.,(S0^)^.“ 111..0], eoutammg lO'S ])er cent, of Al.A)^, and Ammonia Alum 
[(Nil 4 ).>Al 2 (SO.j) 4 . 2 lll.p], eontainiug ltd) per cent, of Al./l^. The importance 
of the alums has been diuiinisbed considerably by the introduction of a com- 
paratively pure aluminium sulphate, Al2(S04)3.18H5,0, but they are still 
preferred by some calico printers on account of their regular composition and' 
high state of purity. 
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Application. — The application of alum to the cotton fibre depcmds upon the 
fact that when cotton is impregnated with havsic aluminiuni .sid])liiite and then 
dried, a more basic, and more or less insoluble, salt is })recipi1at(’d uj)oti it. 

The basic salts arc made liy adding varying (piantitics of .sodium carbonate 
or bicarbonate, clialk or hydrate of alumina lo solutions of tlu' nolmal salt. 
Tile (h'grce of basicjty desired may bo obtained by working according to the 
following equatio^is : — • 

(1) K,Al,,(S(),)4H-l>NalI(l(),-Al,(SO,).,(()ll).,4- K ,SO, + Na ,S()j + id 

(2) 2K,,Al,(S(gj-fbNaH€()^ - A1^(S(),)3(()11)„^ dNa.SOj fJlv.SO,^ (‘.('O,. 

(d) K.,Ah(S()J^ + .lNaH(’(), = Ab(S(^,)(0ll), + 2Na,,S(), ^ K.,S(), -f l('(b. 

The behaMour of these salts varies considerably on boiling and dilution. 
Solutions of the normal salts are unatfected, but the mori' basic they au' made 
the more n'adily do th(‘y dissociate h'or instance, according to bu'chti anil 
Suida, the basic salt A1 ((SO|) 3 (( Ix^gins to dissociate at bS (’ , or when diluted 
with water to threi* times its original volume, and whi'ii ilru'd on the cotton 
cloth it. gives 11 )) to it bS jier cent, of its alumina. Tin' s.dt Al ,(S( )|),,(()ll) , is 
much more stable , it can be diluted with lourteen times its \olume ol water or 
be boiled for hall an hour bidore it commenci's to d('[)osit a mori,- insoluble basic 
sulpliate and yields bO j)er cent, of its availaltle alumina to I he blue. The 
normal salt only yields Id per cent, of its alumina, to tlm libii', and consiajiieiitly 
is of little value (except as the raw material for tiie manufacluie of other 
mordants. 

d’he lU'i'st'iKa' of |)otassium and sodium sul])hates in basic aluminium sulphate 
solutions inciH'ases tbeir liability to dissociat(' on boiling, but 111 tlu' case of the 
salt inad(' according to th(' first eipiation the ])rec)j)ilate re dissoUi's on c()oling. 

, Basic sul|)hates of alumina are only used by the calici) ))rm(ci for dbnki'y-red 
dyi'ing, otluu- salts being found much more suitable foi limiting by 1 oiler or 
bhudi. 

The cloth is slo[i |)added in the basic mordant, then dried and lixc.'d 111 either 
(Jarbonate of ammonia,, jihosjihati', silicate, or aisenate of soda, or m ammonia. 

It is then well washed, and ma,y be dyi'd u)) in any suitabh' colour 

Jn Turkey-red dyeing the usual jirocediire is first of all to im|)n'gnat(‘ the 
(doth with an oil mordant , then pass it through a solution of basic sulphate of 
alumina corresponding to the formula y\ 1 ,(S( )^) ,(< M I ) , and dry it d'he oil and 
alumina mutually fix (uudi other on the filin', and th(' resulting red is mmdi more 
brilliant than if no oil entered into its -‘omiiosition Turk(‘y-red dyeing will bo 
described later. 

ddie other methods of fi.xing may be emjiloyed for dyi'stulls other than 
Alizarin, although this c.an be eipially well dyed up in the aliM'nc.e of oil, yield- 
ing on BubseipK^it (tiling and steaming a very bright and fast red. 

The de))ositi(in of alumina from basic sul{)hates can also lu' effected by 
“ageing”; but this method is rarely adopted in practice, smei' the liberated , 
acids are apt to tender the tilire unless it contain oil ; besides w liieh, agc'ing ” 
offers no advantages over oilier hiethods of working. » 

A liasie sulphate m use at (juc of the most important 'L'urkey-red dyemg 
establisliinents is made as follows : — 

j 20 kihjs. of j)otash alum, 

I 200 ,, boiling water. . 

Dissolve and add gradually, stirring all the lime, 

/ 10 kilos, soda crysttds (Na.XUK^. lOHJl). 

I 100 „ water. 

Allow to (jool, and set at 8“ Tw. 
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Cloth prepared in a Bolution of eulphated oil equal to 5 per cent, fatty acids 
is run through the above basic sulphate at /12" then dried and stored until 
required for dyeing in Alizarin. Just before dyeing, any unprecijiitated alumina 
is finally iixed on the cloth by a passage in opc'ii width, through a series of 
“ dunging”’ Ix'cks containing a weak solution of sodium binarsenatc and chalk. 
It is then uaslied and entered into the dye bath 

Other basic sulphates of alumina my,y b(' used in a simihrr way. 

Sulphate of Alumina — 'Hns salt [AlJSOj), bsH^O] occurs in commerce 
in the form of irrc'gular lumps, having a granular suifac-e and of a fused appear- 
ance. It was originally manufactured fioni baiivite, and used to contain an 
appreciable amount ol iron, it also varied a good deal in conqiosition, and on 
these two coynts it was regarded with disfavour by most calico printers of a few 
years ago. At the jircsent time, liowcvor, it is piepared on tlu' large scale from 
the alumina obtained as a by product in the manulacture of soda from cryolite. 
This alumina is [iractically free from iron, and when dissolved in sulphuric acid 
and evaporated down it yields a remarkably jmie sul|)hate of alumina 

Aluminium sul[)iiate has two advantages o\('r the alums. In the first place, 
it contains more alumina (lo',') to 1'.) pm’ emit ) , and 111 the second, it. is mitirely 
free from tlu' sulphates of potash and soda, which are not only useless but add to 
the cost of production. It also contains less watm in proportion to its jiercentage 
of alumina, so that, taken all togiAhm’, it is much cheaper as a raw material than 
cither of tlu' alums. 

Basic suljihates of alumina are made fiom llu' normal comnu'rmal sul])hate in 
exactly the same way as they are maile from alum . but since less sodium and 
potassium sulphaU's are present, tlu'.y are somewhat more stable, though, when 
heated and diluted, they [iroduce precqntates analogous to thosi' alread}^ mentioned. 

The mordants made from aluminium sulphati' are applied to cotton in the 
same manner as the basic alums. The\ ai’i' also largely used for the mordanting 
of wool and silk by the ordinary methods. It is usual, however, to employ the 
normal salts for wool, the basic sulphates bmng aj)l to goon the fibre irregularly. 

Acetates of Alumina. —Thesi' salts are llu' most important to, and are most 
largely used by, the calico jtrinter They are ('asily prepared, either by dis- 
solving the liydrate in acetic acid or by the double decomposition of alnnnnnim 
sulphate and lead acetate • — 

Al,(S(),),-f.3]>l)(Cdl/),).,- Al_,((’JJ.,(g^, + 31d)S04. 

Solutions of the normal salt always smell of acetic acid, and this fact led Crum 
to assert that its real composition was AI.,((bH,^(),)g()|j)„ which body remains 
when solutions of the normal salt arc evaporated to dryness iiiider reduced pressure 
and at a low temperature. He reganh'd'the solution as eontaming the free acid. 

Normal acetate of alumina is neither decomposed by boiling nor by dilu- 
tion, but iL deposits the hydroxide on standing for a long tin^e ; and, 111 eommon 
with the basic acetates, it is precijiitated when boded in the ])resei\ee of sulphates, 
whether of alumina, soda, or potash. On cooling, how'ever, the basic salt pre- 
cipitated ye-dissolves in the case of the normal acetate, w hereas in the case of 
the basic uei^tates it does not. 

In preparing aluminium acetates for printing it is usual to leave a portion of 
the aluminium sulphate undecomposed. The [ircsencc of a soluble sulphate 
prevents the solution of lead sulphate which isdissohed in appreciable quantities 
by pure aci'tate of alumina. Where the pure acetate is found to give the best 
results or is essential, audyvhere the presimce of lead sulphate is detrimental — 
as, for instance, in steam Alizarin pinks — it can ho prepared either by the double 
decomposition of acetate of lime and sulphate of alumina, or by dissolving 
aluminium hydroxide in acetic acid. 

It has been found by experience that in most cases it is inexpedient to 
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replace the whole of the sulphuric acid in aluiuiiiiuin sulphate b}’ acetic acid ; 
hence most of the acetates technically Kiiowu as “red li(]U()rs” arc strictly 
speaking mlpluitc-arcta /cs*. 

The sulpliatx' acetateK, besides being clu'aper tlian the normal actuates, are 
better in that tln'V give up practically tlu' w hol(‘ of tlieir aluinina 1(r the fibre 
during the “ageing" process. Tins is probably due to tlu' fact, ali'cady uotuaal, 
that in the ])rcsenc( ‘of solubb' sulpbati's a basic salt is pieci[ntatisl on beating, 
and as all the Wiftc'r has been driviai ott in tlu' rlrvmg o|H'iation alti'r improg 
nation or limiting, tins basic, salt cannot reibssoKc, and so leinains on tie' tibre 
in an insolnbh' staV' until it i^ finally fixed tben'on pennaiu'ntly by tlu' “dung 
ing ” proci'ss. 

llasic ac('tat('s of alumina ca,n be obtained by adding sodiuiii yai boiiate, or 
bicarbonate', totin' uornut/ u\ wlncli case no soluble sulpliato is piesent — 

(1) Al.,(tbil,(b,)„-t AL((\d I, (),),(()! i),,-bl-'Na(( Ml , <).,) + lit d), 

or 

(11) Al,(S()j). f ;}l>b(t;,ll,t)„),-|- NaM'tbb IIM Al,((MlA>>),(<>H), 

-f-“2Na(( Ml op :(),-! dl'bSO^. 

It inak('s no ditTeK'uee to the iiltmiate result at what stage the sodnmi 
carbonate is added so long as then' is snflieient lead aeetati' list'd to eoinbino 
with the wliolt' ol the sul])bune aeid in the aluininnim sulphate an aeetatt' of 
soda IS always in solution wIk'U this is tlu' ease 

If, how’evei, out' inoleeuk' of h'ad aet'tatt* is rejilaeed hy a luoleeiik' of sodium 
carbonatt' tli(' sanu' basic acetate of alumina is product'd, but at, tin' saint' tunc 
sodium siil[)bat(* is also a product of the reaetmn and leinams in solution 

Al,(St)p,,+ Na,C0, + 2rb((Mf,0,).-i- IIJ)- A1 ,((Mk,()„),(Oil)„ + “I'bSO^ 

-f Na.SO,. 

» The only dilfeience bt'tween fbt' results of tlie two sets of ri'actions is that 
basic acetates coiitammg <iredate are not pi’t'cipitatt'd by dilution with 

water, wht'reas those taaitaining t^olnhhi are so [irt'cipitatt'd Ib'at 

cjiuses jireeipitation m btith mstanei's. 

The basic sulphatt' acetates are obtained m the saint' luanner as thi' above, 
and act in the same way m most respects On Inaiting a, basic sul})liate at't'tate 
it dissociates, but tht' preeipilatt' rt'-disst)lves on cooling if its basicity dot's not 
exceed tliat rojirt'sentt'il by the ftirmula Al,,SO,(( M1.,0.,).,(0| 1). 

» The Itiasic acetates anti sidjiliatt'-act'tat es aie only employed for tiyemg, the 
'best for tins purjiost' being tfie last mentionetl, viz. Al.pSO,)(( M ip O j 
which is sonietmies used to replace basic sulphate of alimima in tht' mtirdaiituig 
for Turkey-red. 

Many otlier basic act'iates and sulpfiate acetates can be [uepaied by atklmg 
calculated amoi*nts*t)f vaikius alkalies. The normal sulpbate-acetatt's arc smi[)ly 
made by using a delicitaicy of leatl or calcium acetate, and can be varied m com- 
position as occasion dictates • — 

AIXS0,),4- Al,(SO,)(aH^ 2?bSO,^ 

Most of the commercial “red litpiors’Mre crude sulphatc-acetait's of alumina. 
They differ greatly in composition, no two makers adopting ijuitt* the saint' jiro- 
portions, or even exactly the same ingredients. The value of a “ red ii(|uor ’’ can 
only be determined by a practical trial its analysis affords but the sliglitest of 
clues to its suitability for the given purpose, and conseqi^mtly its behaviour can 
only be ascertained by the results it gives on a practical basis. What is known 
as red liquor” approximates closely to a true normal acetate, though it 
possess the reddish-brown colour of all red liquors— a colour they derive from the 
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presence of organic matter in the crude calcium acetate, froni which they are 
usually manufactured. 

That the composition of “red liijuors” varies within wide limits is shown by 
the follow'ing formulic, all of winch represent “receipts” that are or have been 
used in practice : 
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Of th(' ahov(', Nos 1, .‘I, 1, 0 , jmd )() nre peihaps tlu' most rehahh' m practice, 
though the most basic are only suited to mordanting b\ sloj) padfliiiLT m a mangle, 
since they would he liabh' to dissoiaale if boiled ii]) with thickenings for ])nnting. 
For the latter purpose. Nos. 1 and h an* the most useful, and both have given 
good results on the large seah', wlum printed, “aged,”(‘te. No I without the 
soda also yields exeelhuit n'sults, and was at oni' time used vei\' largely in 
England midi'r the name of “ 1/1 lapio) ” 

Aluminium acetates play an imjiortant pait m tin* “steam sl\ lr'’ of printing, 
III a si(‘am Alizarin nsl, for mstaiiee, tin' mordant is simply addl'd to the 
thickened Ah/Jiriii, upon winch it does not act m tlu' e(»ld Whi n piinti'd oir 
calico, however, and “steami'd,” it decomposes, eomhines with the Alizarin to 
form a red lake, and at the same tiiiu' iixi's this lake on thi' Idue 
A good alnmminm ai'ctate for sti'am work is made as follow's, 

llissolve ()<) kilos of su][»hate of alumina m 171 kilos ol walei’. 

Then add 

()() kilos, v'hite, haul acetate. 

Stir until till' lead salt is dissolved , allow to settle, and tin'll decant the clear 
liquor, which will stand at ahout FT of Twaddi'll’s hydrometer The pr(>ei])itaUM 
sulphate of lead is then washed twice witli »S() litres of water each time, and as 
the wash-wateis eontaiii a large amount of aluminium aei'tate they aie saved 
and utilised for the preparation of Uie next hatch, for which smaller amounts of 
alum and lead salts are taken, viz. 

I IGO litres of W'eak Al (w'ash-waters) 

14 ,, water. 

( 50 kilos. sul])hatc of alumina. 

*55 ,, acetate of lead. 

Nitrate-acetates of alumina are also used extensively m calico printing for 
giving a more brilliant and fiery tone to Alizarin oranges and seiirlets. Either 
of the following recipes may be employed iu their preparation : — 

(1) ( 200 -0 kilos, water. 

( 133‘4 ,, • sulphate of alumina 

157 '2 ,, acetate of lime 23" Tw, 

177 ’2 „ nitrate of lime 66" Tw. 

Settle, and decant the clear liquor. 
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(2) Nitrate-acetato of alumina. 

( G,670 p:rins. of Hul})halc of alumina dissolvod in 
) 10,000 ,, water, then add 

4,000 ,, li'ad acA'tate. 

2,()00 ,, lead nitrate. 

20,000 ^ ,, water 

Settle, and dee.'iyt. • 

The above huIjiUate acetates and nitraU' acetates may Ix' usc’d for mo.st pni 
})Oseb of calico |)i^iitiu_u 111 the ‘‘steam style,'’ hut wleai “steam eoloiii'N ’’ are 
thickened with the natural ^ums — r y gum S('nee;al, gum aiabie, (‘ti‘ — it is often 
found preferable to mak(‘ use of a pure acetate of alumina. This is pi ('pared as 
follows • 

1‘UIIE A('F/l'A'lh OK AiA’MINA. 

j .‘1000 grins of aluminium hydiate 12 per paste'. 

] 2000 ,, aci'tic acid 0 d'w 

Warm until the h)d>''^0' is dissolvi'd, thi'ii lilter, c.ool, and set at I.h' Tw. 

.\IA1MIM101 IhDUArK. 

( t)()'7 kilos suljihate of alumina dissohed 111 
\ 20t> ,, wat('i and ju I'cipitatcd with 

210 ,, caustic soda 2.'1 T\s 10 p('r <'('ut NaOM. 

Wash th(' pi ('cipitati'd h}drate se\er,d time's to Ik'c it ftoin soflium siiljihate, 
and ttu'ii tilta'i it until it contains 12 pi'r cent of dry h\diat('. 

Application of the Acetates of Almnina to Cotton. Tlnsi' salts are not 
used at all 111 wool dyi'ing, and .ire only applied to silk (and wool)]n jirinting. 
But foi' cotton they an' cmployi'd mon' ('\tensi\('ly than any other mordants in 
all liranehes of pimtmg and dyi'ing, and aie caii.ihh' oi \i('idmg a gieat variety 
of eil’ects. ( btion is most simtily mordanted by tln'ii nu'ans, by bi'ing passed 
in the opi'ii width through tlii'ir solutions, dru'd, and then “ agi'd ” and “ dungi'd” 
as already described h'oi ordinary ]dam shade dyeing, how('Ner, they are rart'ly 
used, not because tlu'y aie not suitabh', but bee.ausi' tin y can bi' advantageously 
replaced by tin' basic sulphates of alumina, which an* both cliiiapi'i to prepare 
and much more ('asily mainpiilatt'd. On the otlu'r hand, the ai'i'tales and 
sulphate acetates an* the mordants jiur enr^/oKr lor printing, since tlii'y may be 
applied m diflen'iit ways, and in combinal.ion with manycolours and other mordants. 
, Tlie most important of th(‘irap})lications in pi intmg is to the “ Madder style 
a style 111 wdiich the mordant is ajiplied locally, as a [lattc'rn, and altcrwards 
combined wath Ali/.ann by dyeing To produce this style (di'tails of winch will 
appear later) aluminium acetate thiclmned with starch tlour or British gum is 
printed on jilain bleached calico, and dned,* preferably in hot air, to avoid all 
risk of its beyig •lehydrated or “burnt.” Tin* printed cloth is then “aged” 
under suitable conditions, and after “dunging,” to fix finally any unchanged 
acetate and to remove the thickening, it is dyed uji m Ali/arm, winch 
only attaches itself to the printed jiails of the cloth, l('a\ing. the rest 
white, or at most only tinted* wuth an easily-removi'd stain. Bj^ varying the 
strengths of two or three printing “colours” that may be wmked together 
in a multicolour jirinting inachiiie it is possible to obtain shaih's varying from 
the darkest red to the most delicate pink , and by adding a litt le acetate of iron 
to the acetate of alumina in the “red colour,” any shade of maroon or chocolate 
can be added to the combination, cach*member of which is produced simultane- 
ously during a single dyeing operation. • 

Alizarin is not the only colouring matter that can he used in conjunction 
with printed aluminium mordants. The vegetable colours — Persian berry, 
Quercitron bark, Logwood, etc,,— -and artificial dyestuffs of the Alizarin group 
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— e.ff. Alizarin orange, Alizarin yellow, Gallopurple, etc., — can be equally 
well applied in the dye bath. Kven baisic aniline colours may be successfully 
employed if the “dunged” cloth be previously “dyed” in a solution of tannic 
acid. The aluminium mordant in this case acts as fixing agent for the tannic 
acid, which is })i‘ccipi{atcd on the printed parts of the cloth as an insoluble 
tannate of alumina, and, as such, acts in lomy way as an efiicient mordant 
for basic colouring matters of all divs^ciiptioiis — Methylene blue, liliodamine, 
Auramino, Ab'tliyl \iolets, Methylene green, an<l Safranme. 

For eoloiiis that an; fixed and developed on tlio fibre by “steaming,” the 
value of tile aei'tates, sulpli.iU'-aeelates, and nitrak^aeeta-tes of alumina has been 
already noticed. For Alizarin red they are used m eonneetion with other 
substances that art‘ essenlial to tlu' production of the lirightest kind of red, and 
this is true also of their ajijilieation to the fixation of of her (‘(iloui'ing matters. 
At the .same tinu' tlu'v play the ])art of true mordants in (‘very ease', and the 
various other additions are made for the sole [mrpose of modifying or inert;asing 
the brilliancy of the ultimate colour. 

“lied Ikiuoih” are occasionally used to neutralise tlu' acid liberated from 
Aniline black, but ilieir huitabilify for this purpose is somewhat doulitful, 
seeing that aluminium chloride itself is dissociated imdc'r the influence of hot 
steam. 

In Turkey icd dyeing the various “red li(juors” an* sometimes usi'd instead 
of the liasic aluminium sulphati's, but they oiler no particular advantages over 
them commensuraU; witli tlie extra work entailed by tbe necessity for “ageing” 
and “dunging.” 

Aluminium Nitrate | A1.,(N()^^),^] -Tins salt is pivpari'd by sat urating nitric 
acid with aluminium liydrate, or by the double (h'eomjiosition of aluminium 
sulphate and h'ad nitrate. The latter metluxl is that usually ado[)ted m practice. 

Aluminium Nuratk, ‘J.T Tw. 

J 2'2 kilos, sulphate of .alumina, 
j 75 ,, Ixiilmg water. 

Add gradually 

50 kilos, lead nitraO' (finely ground) 

Stir till dissolved, allow to settle, and decant the clear Icjiioi. Set at 25" Tw. 

Basic salts may be obtained in tlie usual way by adding caiculaidd amounts 
of alkaline carbonates to the solution of llu' normal salt. 

Nitrate of aluniiiia is only used as a mordant foi certain “steam” Alizarift 
red and oranges, to wliicli it imparts a much livelier and more fiery tone than 
can be obtained from tbe use of any otliei; alumina mordant. 

The basic nitrates of alumina are not precipitated either on boiling or by 
dilution with water. Tlayy may be pri'jiared in the following way (lirectly, 
instead of working with the normal salt - -- 

, Basic Aiuminium Nituatk (Depierre). — 

^ j 1080 grins, potash alum (^756 sulphate of alumina). 

^ ( 2000 „ water. 

Add 

f 1000 grins, water, 

( 505 ,, bicarbonate of soda. 

Boil solutions 1 and 2 together and tlicn add 
400 grms, nitric acid 64° Tw, 

Make up to 10,000 grmS. with water. 

The above solution contains both sodium and potassium sulphates; its 
formula is Alj(NOa)j(OH)j, aijid it is equal to 1 ‘6 per cent., 
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Almninium Sulphocyanide.—This salt is prepared by the double decom- 
position of aluminium sulphate and barium sulphocyanide thus : 

Al,,(S( ) J -f 'N S) . A 1,(( + ;l P>aS( 

or by the similar reaction with ('a(S('N).^, ealcium sul])}ioevanKle 

The followung recipe lias given ('xcellent results on the large scale — 

f 8-5 kilos. baViuni suljihocyanide. ^ | 8 kilos, aluiuiniiim sulphate 

) 10 * wati'r. I 1 0 ,, w atcr. 

Mix the two solutions togeUier, stir wi'll, allow to setth', and (h'caut the 
clear lepior. il lu'ctsssaiy, a^litth* chalk may Ix' add<‘d to iieiitralisi’ any fi‘(*e 
acid that may be pn'sent. 

Lauber reeomiiH'nds the following method, but it gives no bi'tt?iu- a product 
than the, abov(' • — 

{ 2 ) Aluminium Sulpiioi'yamok 

I T) kilos aluminium sidpliate 

I b ,, water 

( 250 gnus, chalk 
Dissolvi! and add 

1 1 .’i litres calcium sulphocyanide 50” Tw. 

Settle, and decant the clear sobition for use 

The basic, sul pliocyanides arc' not dissociated by meie dilution with water, 
but all, with the e\cej)tioii of A1 ,(( k\S)r,(<)l I ) dc'comjxisc' on hoiling The basic 
salts are not used in eithc'r dyc'ing or printing 

Asa mordant lor “stea.m ’’ Ali/arm reds and junks, aluniinnini sul j)h(X‘yanidc 
is of paramount inijiortancc'. Ibilikc' the ac'ctates and nil rates, it is not an ac'id 
salt ; hence it does not, take tlu' “d(x*tor c'dge,’' in othc'r woids il does not attack 
the steel clc'aning “doctor” by dissolving oil’ small <juanli1i(‘s oi iron, and 
therefore the reds, jiinks, and jiale salmon and terra cotta shade s made with 
sulphocyanide of aluniina, as mordant ai-e not dulled bv adinixlurc' with 
dissolved iron salts, to wdiicli thc'y arc' extremely sc'iisitive Iron dulls these 
delicate colours by forming a [uirple lake' with th<‘ Ali/arin 

The use of sul[)h(x'yanide of alumina is limited to tlie above juirjiose. 

When heavy masses of dark red and, light jimk arc* jirinted in combination 
it is advisable to jiass the* goods thi'ough the rapid steam ager before' subji'cting 
them to the opc'ration of steaming If this is not done, tlu' large (juantily of 
aciid liberatc'd from the mordant tills Ihc' “chamlx'i” and jirc'vc'nls thi* junks 
from devc'loping. The same eth'c^t is obseivabh' in other colours and with 
other mordants than sulphocyanide of ^alumina; in la,ct, it is alwa}s Ix'tter to 
pass goods containing much acid through tlu' rapid agc'r jux'vions to steaming, 
since excess of acid in tlie “stc'aming cfiamber ” naturally nit(;rf('rcs with the 
decomposition oj" the iiKutlants, and in many cases destroys the colours be sides, 
HO that re-steaming is of no use. 

Aluminium Citrate | Al.dtWiJ.jJ- — mordant is used sjiamigly for the 
production of Ab/arin pinks along with tlie abova,' suIjiIkx- vaiiide of aluminium. 
It is prepared by dissolving a,lunlinium hy<l;'a,t(' m citric acid, and is-usually ki'jit 
on the acid side, as a little free acid ath'cts tin* brightness of tlu' {>ink 
beneficially. ^ 

Aluminium (hTRATu 10° Tw. 

500 grms. 15,^ ])cr cent, alumiriiiim hydrate pasti' 

220 ,, citric acid. , 

200 ,, water. 

^Itir until dissolved, and set at 40" Tw. 

If too acid, add a little soda ash, say 25 to 30 grammes. 
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Almninium Chlorate [A 1 .,(CI 03 )^]. — Aluminium chlorate finds a limited use in 
certain diseharf^o styleK. It is a powerful oxidising agent and must be used with 
care, otherwise' the fibre is easily tendered. It is usually made by the double 
decomposition of alunmnum sul})hate and barium chlorate, but it may also be 
prepared 4)7 rcjilacing th(‘ latter salt with jiotassiiim chlorate 

(1) Al.UMlMUW (dlLORATE 40’ Tw. 

j 1 10 kilos alumiiuum sulphate. 

( dO ,, wati'r 

y, j fiO ,, barium ehlorate. 

j 7t) ,, water. ’ 

Mix I. and II. togi'ther hot, stir well, allow to settle, and when cool, set 
at 40^" Tw. * 

When potassium chlora,t(‘ is used tlii' follow me; amounts aia' taken ' 

( 2 ) yVnuMiMiuM ('iilokate 10' Tw 

I 1 15 kilos aluminium sulphate 

- ' ( do „ boiling water 

1 1 { 10 ,, potassium (ddorati* 

I 100 ,, boding watc'r 

Mix the two solutions together hot, then allow to stand until the ])otasRium 
sulphate crystallises out. 

(ddorati' of aluimua is not often used alone at full strengt h, on aei'ount of 
its energetic action on the cloth As a rule, it is mixed with the milder chlorate 
of soda, unh'SH the colour to be dischaige*! is vm'y daik and the pattern pnnti'd 
very light ly engravt'd, wdn'ii chlorate of alumina and n-d prussiatc'of potash, with 
a little' cilraU' of ammonia addl'd, may be emj)lo\('d witliout leai of damage to 
the fabric. 

Aluminate of Soda [Na„Ab()J - -This mordant, mori' gi'ia'rally known 
as “alkaliiK' red mordant,” is only ('inployi'd in the jirinting of dyed styk's. 
It IS thickened with mar/c starch, printed, and afUu diyinu, the alumina is 
fixed eitlu'r by exposing the pieces to air from which th(''i absorb (larbonic acid, 
or by passing IIk'hi through a solutimi ol ammonium chloride, or a solution 
of a phos[)horic acid made l>y d('c’om])osing <‘onimercial “ supei phosphati' ” w ith 
sulphuric acid 

Aluminate of soda is most readily pia'jiared by dissohing dry aluminium 
hydrati' in caustic sod.i It, may also lie pri'parisl diri'ctly from alum by adding 
strong caustic, soda until the jin'cipitate at first formc'd just re dissolves. If 
potash is substituted for soda a purely mordant is obtained, as the sulphate of 
potash formed during the reaction crystallises out on standing. In the last case 
the mordant is, of course, aluminale of ])otash. 

'\) Aluminate oe Soda. 

1 41 kilos, dry alumiiiium hydrate. 

I ‘J25 ,, caustic soda sol. 5if" Tw 

Heat uytil the hydrate is dissoha'd , then cool and set at llfi' Tw The 
caustic soda is betb'r added in twat separate portions Heat the first before 
putting in the aluminium hydrate , then add the second and hi'at the whole. 

(2) Aluminate of Soda (from alum) 

Precipitate 25 kilos of alum with 

1(J7 ,, caustic soda 14° Tw. 

Wash the precipitate well, filter it to a stifif paste, and then dissolve it in — 

14 kilos, caustic soda 52° Tw. 


Set at 36° Tw. 
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An excess of alkali is not detrimental to the mordanting pro{)ei’tios of 
alumina to of soda, and it inoroasos the stability of tlie solution. 

The ^rcat drawiiaok to the ns(' of aluiniiiate of soda as a jj:on('ral “ rt'd 
mordant” is that its nature ]>revents it laan^ employed in conilanal 1011 witii 
Aniline black, and other acid colours and mordants that ai'e usiiall) inc!iid(‘d in 
the madder style' ” 

For plain rt'd unfl pink prints, however, it is perfectly adapU'd, and can he 
used with (‘onsj^ciions advantage in tlu^ printing of handki'i chu'fs uhu'h are 
nspiired to Ix' as ^ood on ono Mdi' as on tin' otlu'r. In fad, for all r<'d and 
white styh's it almost usi'ful and ri'liable moidant , it can b(‘ dru'd at. a hiyjh 
tempc'ratiirc on steam In'ated cylinders without any tear of tlu' linal colour hcan^ 
weak, as is tlu' casi* with tin' acetates of alumina uiuh'i sinnlai conditions . and 
it IS not possible foi it to contain solubh' iron salts, so that in t his ‘respect, it is 
to be preh'i'K'd to tlu' acid moidants wht'nc'\('r circumstances allow ol its 
emplovitn'iil.. 

Ahnniniiim chloiuh' has been snyf^csted as a const it ni'iit of ciu'tain oxidation 
colours, and a chloi ide aci'tate of alumina has bi'i'ii pioposi'd as a siiitahh' mordant 
for steam Mi/arin rials Tin* latti'r may have yieldixl satisfactor\ ii'siilts yi the 
estimation of its m\ entor, hut it certainly cannot compare with t he ot iu'r, and 
better known, moidants for Ali/ann, and ouelit not to he rei^aided as evmi a 
mudeiate substitute for them 


(d) Iron Mordants 

in common w it h t he alummnim mordants, the non mordants ha\(' b(‘('n in 
constant use 1 lom t iim' immemorial ; I lu'y art' stall amonyst tlu' most important 
snliNtauecs employed by tin' dyei and eaJico printer, and are a|)pbeable to all 
textile fibres 

1 roll sa its exist 111 ( w'o stall's ol oxidation tlu' /c/'ro/u's and tlu' /e/'c/c the 
coi respondiny salts of which an* both usi'd as moidants. ddu', ferrous salts [lass 
into leirie salts by simjile ('xposiin* to air, and are I'asily couM'i'ted b\' oxidisinj:; 
agents, siu h as nitric acal, potassium cliloi'ate, ('tc Asa mb', llu' leiroiis salts 
are th(' most yeneially used by the calico pi nit('r, since it has been found b\’ 
expern'iiee t hat tJie best n'sults are oblaiiK'il, in most cases, wlu'ii the mordant, 
exists on tlu' tibn* in a stall* niti'rmediate betwi'cn ferrous oxide (Ib't)) and feme 
oxid(' (Fe^t 1 .^) that is, as b'rroso ferric oxidi' (F<.'j(),)or its hydrate |ke (Oll)^| 
—•and this state can be Ix'st attaiiu'd by ri'yi:nlal my; tlu' air oxidation of fi'roais 
salts, Thefeiric compounds lind occasional a|)pb('alion foi the pioduction of 
“steam” faiywood blacks on (h'lames and half wool ymods, but evi'ii here tin' 
ferrous comjiounds are (|Uite as often us('<l,yind lyive on tin* whole a more 
plcasiny: shadi* of black, Fi'rric salts an' also used for ih/viiKj plain shades of 
Iron bull , but#\vh(^i the same shadi* is produced by />>'/ iifni;/, the ferrous salts 
are ay^'iin tin* most y;eneiallv prefi‘n-cd on practical y;rounds. 

The followuny^ are the* most important compounds of iron employed lu calico ’ 
printing ; — 

(1) Ferrous Sulphate [FeS('),. 7 H ,(>l.-'Thi.s sa.lt, known as “ cffjiperas ” and 
“green vitriol,” forms the basis for the manufacture of most iron moidants, 
except the “ pyrolignite ” or “black lapior ” It is manufactured on tlu* largi' 
scale by dissolving scrap-iron in dilute sulpliuric acid, or by the gi-ntle oxidation 
of iron pyrites. Hy whichever proei'ss it is made it comes into tlu* market in the 
form of light-green crystals, generally coated with aii insoluble basic feme 
sulphate, due to surface oxidation, if tlie crystals have been exjiosed to a.ir for 
any length of time. A good quality of ferrous sulphixte ought to he liright 
green, and free from contamination with copper or alumina. 
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Application to Cotton. — Copperas is rarely used as such for mordanting 
cotton in any way. U may be employed for the Iron buffs alrea/iy mentioned, 
and is Komctimes n8(‘(l for darkening biisic colours dyed on a tannin mordant; 
but in general it o.\idiHCs t ()0 rapidly in solution to be of much value, except in 
cases wlrtTc lu) I letter compound is available at the moment. It plays an 
important jiart as a reducing agent iii Indigo dyeing, but otherwise its value in 
printing depends on its usefulness as the raw material f(h’ the preparation of 
other salts. * • 

{"!) Ferrous Acetate [Fe((Ul, ,()„),]. -For .the jirinting of “Iron buffs’’ or 
“Chamois” this salt is invaiiably prcjiared b;jj the doubK} decomposition of 
ferrous sul[)liaU' and either acetate of lead or acetate of lime The reaction is as 
follows : — ^ 

FeSO^ + l>b(( ! ,11 ) ,), = Fe(( 'JI ) ,).> 4 l’bS( 

but, as in most mordants, inoli'cular propoitions arc not strictly observed in 
practice', ('xperieiuM' having shown that an excess of ferrous siiljihati' gives the 
best r(‘sults. Frojiari'd in this way h'rrous acetate is really a mixture of the 
acetate and the sulphate, and is known as “ bull' mordant.” 

Feiiuoum Ackta'jk (r.iriT Mohuant) 18' Tu 
()8 kilos, of terrous sulphati*. 
lOh ,, „ water. 

Dissolve and add 

.'{() ,, ,, aci'tate of haul 

Stir until all the lead aci'tate is dissolved, then settle, decant tlu' clear lupior, 
and set at 18 Tw. by the addition of watei. 

’Phe above mordant, nsluei'd in stri'iigth aei'ordmg to the shadi* desired, is 
thickened with starch or dextrin, punted and ])assed through th(' ra])id steaui 
agi'i’. The goods are then “ raist'd ” through tepid <‘auslic, soda or sodium 
carbonate, and then allowed to lie in the wet stab* until tin* mon* or less olive- 
coloured pri'Cipitate of mixed ferrous and fi'iric oxides is wholly (“onverted into 
the latter, which is the actual “ Iron laitV” colour 

By far tlio most imjiortant iron mordant, howev(*r, is the well-known “iron 
liquor,” “black lujiior,” or pyrohgiiite of iron. This salt is prcfiared in immense 
(piantities for calico pi inters by dissolving iron turnings and tilings in pyro- 
ligneous acid (crude aia'tic acid). It is a dark-olive solution, standing at 2-F Twx 
In addition to ferrous acetate, it contains a notable (juantity of organic mut</er 
consisting of tar and an iron salt of pyrocatcehin, iioth of which retard its 
oxidation, and ])revent its complete cDiiversion into ferric oxide during the 
“ ageing ” process. 

It is applied by printing in precisely the same way as the “red liipiors,” and 
goes through an identical series of operations for its tixatioif, viii “ageing” and 
“dunging” 

The “ageing” of “black liipior” printed for dyeing up in Alizarin requires 
to bo conducted very carefully and not too rapidly, otherwise poor and uneven 
colours are\he result To avoid this, the goods are usually hung in an “ageing ” 
room (where this exists), in preference to being passed through “Thom’s Ageing 
Chamber”; the oxidation proceeds more slowly and regularly, and can be 
stopped at the riglit point. The “ageing chamber” can, however, be used if the 
temperature is adjusted to the required degree ; in fact most goods are so treated 
nowadays, and with ppper precautions the results leave nothing to be desired. 
Very weak iron mordants yield, however, very much better shades of purple with 
Alizarin if they are allowed to “age” slowly in a “hanging^' room at a 
moderate temperature (70* dry-bulh, 66'' wet-bulb thermometers). As ^rea^y 
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noted, the state of oxidation that is necessary is between ferrous and ferric 
oxide, consequently it is inadvisable to oxidise the goods rapidly by the 
ordinary methods of steaming, or of sulqecting them to tlie action of oxidisim*- 
agents like bichromate of soda, (‘tc. In order further to rcdai'd tlu' oxida- 
tion during “ ageing,” it IS a. common practice to add a mild retliuaiig- agent in 
the form of sodium arsonite, winch is dissolved eitlu^r 111 water alone 01 in the 
“iron liquor” befoAi it is thickened. vVrsenious acid dissolved m g] 3 'C('rin, 
common salt, or •ammonium chloride is also usid for the same object, and is 
then known as “ hxing-lupior.” Thesi* a,dditions are chieily made to wi'ak solu- 
tions of “ black li?l[uor,” such^ as are emplo^a'd for th<‘ “dyi'd lilac or purple” 
style. 

The effect of “agmiig” is to drivb' off the greater part of the acctii' acid, and 
at the same time to bring about tin; napiin'd degree of oxidation 111 t lu' basic 
compound left on the fibre. <hily [iraidacal experuaice can teach llii' jirmter 
or dyc^r to recognise tlu^ jiomt at which the oxidation has jirocei'di'd siiili- 
ciently far. 

After “ageing,” the printed goods are “dung(‘d ” m tlu^ usual maniu'r, after 
which they ari.' dyed in Ah/arin, Logwood, or any othi'r colonr that foims a 
lake with iron. 

The most common us(‘ of jiyrolignife of iron is for the jiroduetion of black 
and whit(‘, or purph* and \\hit<' goods .\t a stnaigth represenbsl by S" Tw. it 
will yield a full deep black with eil.lu'r Logwood or Alizarin, and at, strengths 
varying from T Tw. down to Tw' it, gixu's a graduated ranee of jnirples, 
lieginnnig with almost a black and going downwards to tlu' most (h‘li(;at(‘ tint of 
lilac. Simple black and wdnb' ellecJs ai’c mostly dyisi with Logwood, black, 
purple and white combinations with Alizarin, since Logwood not only givi's dirty 
greys on wrah iron mordants, but is also a xan-y fugitive colour to us(' for any- 
thing but dark shadixs of any descrqition 

• Pyrolignite of iron is not used for Iron bulls on account of the solnl matb'r 
it contains matter wdnch frecjuently studvs on tlw' cloth as black “specks.” 
Well filtered, it is usisl as a, mordant in “steam” Alizarin purples, but tlu'se 
hav(; lost a good di'al of tluur fonm'r inqiortance sinci' the introduction of the 
mordant colours fixed with chromium salts Occasionally it is employed as a 
fixing agent for tannic aiud (with udm^h it gives a blackish gri-y tannati' of 
iron) in cases wlu're a dark, dull sliade is to be dyed with basic Aniline colours. 
For this puiqiose, how'ever, tin* so called “nit,rat(‘s of iron” ar«‘ geiu'rally 
preferred . 

Ferrous Nitrate [Fi'(N() 3 ).,]. 

Ferrous Chloride (FeOl ,). 

Ferrous Thiosulphate (lAx^S./)^). 

These salts <liav^ not, so far, come into use as mordants prop(u Tin? first 
has been recommended as a “l)ufl‘ mordant,” and the, last is said to yield good 
results when dried on the fibre ; it decomposes, and on exjiosure (o f lic air finally 
deposits a basic ferric snljiliate op the eloth. 

Ferrous nitrate made as follows is said to oxidise vi'ry slowly aiuT lo serxe as 
an efficient mordant for Logxvood blacks and Iron bufls. 

Feuhous Nitrate— 

, (1750 grins, ferrous sulphate.^ 

' I 2000 „ water, 

j 2080 ,, lead nitrate. 

I 3000 ,, water. 

Mix the two solutions together ; settle, and set the clear liijuor at 50'^ Tw. 
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Trialfi made with the above against tlie ferrous acetate given previously did 
not compare favourably with the latter. 

Potassium Ferrocyanide [K^Fe{('N),;4- 3H./)]. — YeUow Pmsa^iafe of Potash. 
— This salt occurs as li^^ht yellow crystals ; it is iiscal occasionally as a mordant 
for “ stearn Alizarin ]jurples,” and as an oxygen carru'r in Aniline blacks and 
certain oxidation discharges. Goods ])iinted in Iron bull, when jiassed through 
an acidulated solution of potassium ferrocyanide, are dyed Prussian blue. For 
this purjiose it was formerly r.si'd in *large quantities, but I’l^issian blues are 
rarely dyed on cotton at tin* present time. 

The sodium salt of ferrocyanic acid is rathi^'r cheaper •and more soluble 
than the potassium salt, hut it has the disadvantage of not forming so stable 
a mixture with Aniline whim used as a constituent of “ I’lussiate Aniline 
black.” 

Potassium Ferricyanide | K3Fe((’\)J.— AVy/ Pritssiatc oi Potash —VoUi^- 
siuni ferricyanide, like the preceding salt, is iisi'd as an oxygen carrier in 
both Aniline blacks and oxidation dischargt's. I’linteil on light, indigo-dyed 
cloth, it disehaiges the bliK' \xhen jiassed through a hot, solution of caustic 
soda. 

Alkaline Iron Mordant.- — (uililu' aluminium hydrate, huric hydrate is 
not soluble iii excess of caustic soda or potash, hut its pieeipitation may be 
preventcfl by tlu' addition of suitahh* organic, siihstances, and thus it can be 
obtaini'd in alkaline solution Of these suhstanees, glucose, glvia'rin, and citric 
or tartaric acids are available , glyciudn is jierhaps the most idlective fioni the 
point of vii'W of the ultimate n'sults. 

AIjKalink Ihon Moiuiant. 

[ kilos, of feme sulphate sol hi” Tw. ( - 10 pei cent. Fc, (80^)3). 

') i „ glycenn. 

M ,, (‘austic soda, 7t)” Tw. 

(doth is jiaddeil and dried in the above and then exposed to the air, or sim])ly 
padded and allowed to rmiiain rolled iij) for sometime, when th(‘ mordant de- 
composes dejiositing ferric oxide on the tibre , or afim standing in hatch for a 
short time the cloth may Ix' passed through a solution of ammonium chloride 
10” d'w and fixed like the* alkaliiu' alumina mordant. 

A somewhat ditl'erent compound is obtained by using ferrous sulphate in 
place of the ferric salt; m other respi'cts its action is similar. 

Anotlu'r alkaline iron mordant is pnqiared by dissolving the jiyrophosphate 
of iron in ammonia. The ammonia is volatilised on drying, h'aving the insoluble 
phosphate of iron on the fibre. 

Noiu' of these alkaline mordants are used in practice, though they are said 
to give satisfactory colours when d>('d uj) in Alizarin. 

Ferric Sulphates.— Ferric salts are in general of little interest to the 
present-day calico printer. They are rarely used for “steam cofours,” and only 
very occasionally for the fixation of tannic acid. l>y dyers, on the other hand, 
they are, enqiloyed largely for black dyeing with Logwood a branch of the 
industry outsidt' the scojie of this volume. 

Under the general name of “nitrate of iron,” h'rric auljihate is prepared by 
the oxidation of the ferrous salt in presence of free sulphuric acid, 

1 2FeS(), -h 3HoS(\ + dllNO^ - 3Fe,(80,)3(0H), 4- 4N() -f 2H,0 

and 

GFeSO, -f -f 2IJN03 = 3Fe,,(SOj3 4- 2NO -f 4U.fi. 

Basic salts may be obtained by adding alkaline carbonates to the normal 
salt, but they dissociate on standing. 
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Feiiric SuLniATK, 90° T\v. 

Mix to^otlu'i' carefully : — 

IT) kilo.s. nitric acid 0(5° ' 
liO ,, water. 


U: 


( 7 ,, sul[)liuric acid 108’ '1\\ 

Then add gradually 

10 kdea. fi'rroua sulphale lu pewdiux 
}l('at to iK)l al)f)ve 50“ and when tlie evolulam ol 
further 


.dalles, nitrie^acid G()“ Twu 


No IS llnislu'd add a 


The above solution contains a little fre.e nitric acid and soiuel lines about 
2 per ('(‘ut. of nitrous acid If it b(^ nspiired neutral, add ferr-ie oxidc', not 
nu'tallie, iron, winch would form a (an tain projiortion of fenoiis salt 111 all 
])rob:(l*il ity At 00 Tw . this “ ferric sulphate ” contains 10 |»ci cent 1A‘,(S()|)^. 

N umeroiis other ineiinxls of manufacturing “ nitrate of non " are (Muployed, 
but as none of tlu' products are of pn'sent inton'st' to <‘aliei) {uintms it is 
iK'cdh'ss to mention them 

ddu' saiiK' rmnark applies to all the otlnu- h'rric salts- — chloruh', nitrate- 
acetate, nitrate sulphale, acetate, sulphate aeetata-, and a host of others sold 
under various ti ade names. 


(.'!) Cliromium Mordants 

The employment of chromium salts as moidants for cotton may be dalc‘d 
at th(' ('arliest from the introduction of Ali/arin Om- of these salts was 
(■{'rtainly used as a moidant bcdou' this tiiiK-, but it was consKkna'd rather as 
an oxidising agimt than as a mordant, or as, m a smisi-, a colonnnu [uineifile. 
dhchromadc' of potash, tln^ salt in (jm'stion, was employi'd lor “ dm eloping ’ 
(Catechu bio\',n, tor “raising” ( 'hrome yellow s, and foi tin- moidanting of wool, 
but no otlu'i salt ol ehiomnnn appears to have Is'cii iisi-d as a K'yiilar mordant 
until comparativi'ly U'cent, tinu-s. For om- thing, no other salt was a])])bcable 
to wool . and for anotlu'r, the iron, aluminium, and tin mordants satisfied the 
needs of d>ers and [irinters of the pre-Alizarin days. 

At the prt'sent time chromium mordants aie as important as IIk' older 
aluminium and iron mordants ~in facT, they aie iridispensa bh^ in many 
styh's, since they form the fastest and most beautiful lakes with a grea.t 
numlier of aitilieial dyestutl's. 

'Tlu' compounds of chromium exist in two stati-s of oxidation. (1) chromic 
oxide (th.OJ and its salts; and (Lj chronnuiii tiioxah' (UrO,,) and the 
corresponding salts In the iirst the chn'mium [ilays tin- part of the base, 
while in the second it forms the acid elcimait of tlu- salt In both cases, 
how'cver, the •moi*’danting dejiends upon the (h'jiosition of ehroiine oxide 
((AgO,) or its h} (Irate [^'*’‘>(1111,,)] on the fibre, and theridore tlu' salts 
corres])onding to (A’O.j — eg. the chromates and bichromati's must, be 
reduced to the lower state of oxidation (or the hasu; stated befon- tliey can be 
utilised as* mordants. ddiis reduction is ctrected eitlnn beloie the}^ are 
applied to the fibre, or on the fibre itself, according to circumstanc('s 

The most important salts of chromium used by the calico printer an- the 
following; — chromium acetate, nitrate-acetate, sulphate acetate, suljihocyamde, 
bisulphite, chlorate, chrome alum, the chromates and bichi-omates of soda 
and potash, and the alkaline chrome mordants A ^nef description of the 
practical application of each of these will be given, beginning with tlie bichromates 
and chrome alum, both of which serve as the bases of most of the other chrome 
mordants. 
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Bichromate of Potash [K^Cr.^Oy].— This salt comes into the market in 
the form of largo triolinic orange-red crystals, containing no combined water. 
Its powerful oxidising [iroperty is utilised in tlie development of Catechu 
browns, Aniliiu' blacks, Manganese bistres, and in tlio discliarging of Indigo; 
and its power of precipitating lead salts is used in the prodiieiion of the 
brilliantly coloured ( 'liroiiK' yellows and oranges. When treated in presence of 
sulphuric acid with 1 educing agents, f.g. sugar, starch, oxabc acid, sulphurous 
acid, glucose, alcohol, or glyccMii, it is‘ convertiM into a mixture of chromium 
sulphate and potassium sulphate (chrome aluin), from which chromic hydrate 
can be pri'cijiitated by any alkali. On this account it is lai'gely (mi]}loyed as 
the raw mateiial lor the pri'jiaration of other .salts, either by double decom- 
position or by the solution of the hydrati; in suitable acids. 

The only ajiplication of bichromate of jiotash, as siudi, to the tibre for the 
object of mordanting, is by printing it along with magiiesium acetate and 
sodium hyj)osulj)hit(‘ (thiosulphate). In the cohl and away fiom strong light 
these salts ha\e no action u])on each other, but when jinnted on calico and 
then subjected to the action of sli'am th(' hyposulphite, in presi'iice of 
magnesium acetate, (h'comjiosc's and leduci's tlu' bichromati' to chromic 
siilphab', which reacts in turn with tin' magnesium oxide (left by the volatilisa- 
tion of llu' a<ada(; acid), wdth the result that <‘hromic oxidi' is tixi'd upon the 
cloth. The following is oiu' of s(‘Y('ral formula' used in practice — 

Sticam ('iiuomic Moudant. 

I It) kilos hichromate of potash. 

-0 ,, boding water. 

( 1 5 ammonia 'JO peu' c('nt. 
fiO ,, tliK'k stall'll paste or dexti 111 
It) ,, lhiosul])hat(' of soda (linelv ground) 

Id ,, acctati' of magnesium 1 1" Tw 

Print, dry, ami steam lor an hour. Then fix in a boiling 10 per ci'iit. solu- 
tion of smliiim carbonate, wash, and dye in any suitable dyestiill Thi' linal 
treatnu'nt in Na /'()., (sodium carbonate) is to ensuri' that the (hromium 
oxide IS fully lixed upon thi' fibre If the cloth is to be mordanted throughout, 
it is passed in the ojien width through a padding mangle containing the above 
proportions of the \'arious salts, but with the thickening replaced by water The 
concentration of the bath may be varied as reipiired. 

. In the discharging of Indigo a thickened solution of bichromate of potash 
(or chromat(') is juinted on the blue dyed calico. After drying, and allowing 
to cool a litth', the goods are jiassed thn ugh a, te[)id solution of sulphuric and 
oxalic acids (cutting lapior) Imniediately they enter this “cutting lujiior ” 
the Hul[)huric acid liberati's free chromic acid, and this at once oxidises and 
destroys the imligo on the punted parts, thus producing a white patti'rn on 
a blue giound. 

Potassium Chromate (K..(h’()^) is a bright, lemon-yellow salt which (u’ystal- 
lises in rlminboidal prisms. It is easily prepared by neutralising the bichromate 
witli caustiC’polash, or iiotassium ca rl innate ; the solution is concentrated to 
the crystallising point, or it may, if deSired, be evaporated to dryness on a 
water bath, in which state it is usually employed for the makin.g of coloured 
“Indigo discharges.” 

K ,(lr./L + JKOII = JK/M), -f It./). 

The chromate of potash is preferred to the bichromate for mixing with 
albumen discharge coloum for Indigo, because it contains no free acid. When 
the bichromate is used for this purpose, it is always , neutralised by the addition 
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of ammonia or sodium carbonate added to the printing past*', otliciwisc the 
albumen would be coagulated at once. 

K/:r,(b + 2(Nli^)()ll-K,tV(), + (Nll,),(h(), + 11,0 

The ammonium chromate acts m just tln^ sanu' wav as tlu' [)oLassmm salt 
wlien treated with sul))hui-ie acid, namely, chromic acid is libeialed and ovidisi's 
the Indigo wdieievi'r it is ])rinted. , 

d'he tdiiomaf('s of lead and liaiium are insoluble salts d'lu'\ ai e pi ('pai ed 
by till' doubh' (h'comj>osition oT tlu* soliilih' salts of eithei' metal, and of the 
chromate ol budnomate of potassium Tin' h'ad salt is llu' wadi known Cfno/tic 
i/elioff', and can be pioducial on the fibre by printing a t Imd-wimed solution of 
lead acetate, and then running the goods thiough a solution of i)i(dironiate of 
potash. 

Sodimn bichromate (Na.,( !r_,( >7 211,0) and sodium (dnomale (Xa ,( 'rO, loll ,0) 
behave in all ri'spi'cts like the corresponding pot.issium s.dts d hi'y are, how- 
ever, more soluble, and are theiad'oie to be prefeired in all cases whma' con- 
centrated solutions ait' to bt' printed. The bichromate ol soila is rather 
hygroscopic, and laapnrt'S t.o be kejit in ,1 diy place 01 in a closed iiji cask ; it 
is cheapt'r than budnomate of potash, and is capabh; of it'placing it in all its 
a])[)licat 10ns, e\cc[)t' in those wlu're it is desirabh' that the sul[)hate piodiiced 
in the manufacture of some chiomium moidants shoiiM crystallise out. 
Potassium sul[)hatt' is mutdi less soluble' than sodium sulphate. 

Chrome Alum [ K,,S()|.(!r,(S( )j),^ 2 1 II ,( )] An inij»uic clnome alum, con- 
taining calcium sulphate and organic matti'r, is a by piodiict 111 tin' ma.nu- 
facture of Ali/arni. It m.iy be punfied by 1 ecryslallisat ion, and 111 this state 

it coUK'S into tlu' maiket as dark purjile crystals isomorplious with potash alum. 

Although it contains no alumina its physical and chemual const it iit ion is almost 
identical W'lth that ol the alums, heiici' its name rlno/jtr (tluiii A solution of 
(dirome alum is fi(*fpicntly madi' in prnitavorks by la'diu'ing bichiomati' of [lotash 
in pn'smice of sulphuric acid. The following pioportions may la- usi'd lor this 
pur[K)s(' . — 

PiiiioMn \i,iiM Soi.rno.N 

20 kilos bichromal(' of potash 

50 ,, water. 

2b t ,, sulphuric acid lbS'’'rw'. 

IJeat, and add giadually 

\) kilos blown sugar 

Jtoil until tlu' solution is of a bluish gix'en coloiii , if it. is of an olivi' or 
yellowislngrec'ii colour it contains iiniidiiced bichromaU' Other subal.ances, 
ejj. starch, glucose, glycerin, or the sulphit''s, may b(' used in place of sugar, 
with the same result. d'he pri'paration of (diromium salts m tins way is 
utilisetl m the* miTnufacture of several mordants, tlu- sulphuric acid being 
replaced liy other acids. 

(yhrome alum dissolves m water to a violet solution, but if this solution he 
heated to 80 (1 it turns green, and is said to contain a mivtanc o4 normal and 
basic salt. Practically speaking, it is -immaterial which of thesi' two solutions 
is used for the making of chrome mordants by double d('coni])osit ion. They 
certainly act dittenaitly towards certain reagents —ammoina jiri'cipitales chromic 
hydrate from both solutions, but wliile tliat from the green solution is msolulde 
in excess of ammonia, the reverse is t)<R' case with that from the violtd and 
they yield corresponding acetates wlncli form liasic salts^of ditlerent degiees of 
stability but as none of these basic salts are u.sed in calico printing, and as 
the normal salts employed are all sufficiently stable, it is un necessary to draw a 
distinction between them here. 
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Basic chromium sulphates are prepared by addinj^ calculated amounts of 
chromium liydroxide or of alkaline carhomites to the normal sail. They, of 
course, contain sodium or p(jtasM> ,■ adphates, hut these do not appear to allect 
their dissociation jioint on In a' o The basic sulphates deposit a lai< 2 ;er 
(juantily of chromie oxidi' on tie 'liui' as tluar l)asieity incia'ases. 

Bure chroinium siilphaU' mi )>e ohtaiiM'd by dissohjiia the hulrate in 
sulphuric acid. It has no ad\,ii't,ij^ew over commercial ch}''i|i(' aliiin for the 
jircparation ol mordants, and is oi mi practical intmx'st, as it i') not an art-udi' of 
comiiH'rce, and leipmcs to he ■ (1 sjieciallj^ if wanted in jiiy (piantity foi a 

particular purpose. * 

Chromium Acetate |('r,(Odi,<> ij. Tlijs salt is the most importanf of 
the chroniaim mordants. Its stahililv is such that it can lie hoilcd and diliitial 
to any ('xtcnt without dl^soclatn^' and yet it combines e.isily with ^arlous 
colouiine; matteis to form “lakes )< markable for their beaut \ and fastness. 

vVcetate of chionie IS piejiaied o the larji;e scale in Ihrei ditlerent wa^s 
f.;/. (1) by dissohniL!; chromium h_\di Ue in acetic amd ; (’2) by the doiilile decom- 
])Osition of chroiiK' alum and lead mdate, and (•)) by I'cihu me; lachroinate of 
potash or soda in the presi'iice of acetic acid. Tlic lollowine: loriniihe illiistiate 
the piaclical appbcal,ion of tlie-r thri'c nnUlmds In each casi' the solution 
contains a little iiei' acid, which i-, found henclicial m most instances. 

Acetates oi’ ('iiuomk. 

l-()0 gnus, of chromium hydrate iT) per cent paste. 

1500 ,, acetic acid 0“ Tw' 

Heat till dissolved, cool, and siL at -5'' Tw'. 

I 200 gi'ins chi’ome alum 
2500 ,, water. 

1550 ,, lead ae.i'tati' . 

^ \ 1000 ,, wat('r (or aci'tic aiud at 2’ Tw ). 

iMi\ (( and !> togi'ther, si'ttle, ih'cant th(‘ clear lupior, and set at l()°-20' Be. 
(2o°-52' dh\.) This solution contains jiotassiuni suljihate , if ISOO gnus, of 
lead acetate wiue used it w’onld conlaui ])otassium aci'tate, which [uoinotes the 
solution of l(‘ad siiljihate — a circumstanci' to be avoided. 

I 12 kilos of jiotassium bichiomate 
111 15 „ water. 

10 ,, acetic acid 0° Tw. , 

Tleat to V and tlum add gradually 7 kilos glucose 

Win e reai'tion has tinished, heat tlu' whole until it bi'conu's gri'en 
Tlnm set ’5 -52 d'w. 

Basic tat' pr(’]iared eitlier by (he double (]ec(»,mppsition of basic 

chromium ^ulpi od lead acetate or by adding alkaline carbonates to the 
normal acetate. Ihey are very rarely used, and then only in cases where the 
colour is "dissolved in weak alkalies. AVhat is known as “neutral acetate” is 
much more nuumonly (uuployed. 



Neutuat. Acetate of Chrome. 

i 1200 grins, chroinium hydrate 20 per cent, paste. 
• 1500 „ acetic acid 9° Twu 


I 200 ,, ^ glycerin. 

Heat till dissolved, and add about 80 gnus, of 10 per cent, solution soda ash 
(or until the acetate ceases to show an acid reaction). 


It is possible that basic acetates might be used with advantage in many 
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st\ ioB of work, hut they h.ive never been applied to any extent on I 
seele. An acetate made aeeordinjjj to tin* following e(juatiou is V(‘iy sta' 

(V,(S(),).(()ll),, + 21d>((\dl,(g, (( dll, (),), + 21M)S(), 


It will stand a fair amount (d In'atm^, a,nd docs not hejj^in to dissoi ;il 

it IS diluted with sidenty fiv(‘ times its own volume ol wati'r or staieli | id 

th'Ui only on liTatin^ When prmti'd and sharply diied it \ adds - ijj; 

iir>re than do ])(M’ cent, ol its availahh' elnomie oxide to the fihie, ■ n 

st "IIIuhI 1 I tixe^n in hoilmg sodium e.nhonate it ^IV('S up almost o ax 

Ihuiee it dit to lie a useful mordant lor the pio<lnetion of twoeof ts 

oil ehroiie . nordanted (doth wlmdi is afUu'wards dyed 

Nitrate Acetate of Chrome [Cr ,(N( i^) ,(( 'd t.), | Tlie nTtrati > oi's 
ol (diromieoi au^ only list'd in calico printimj:: 1**^ such (adours as an d 

h\ a, slieii! oxidation ca/ Logwood hlaek, < on hark, I’ei y 

yrllow’s in itoiiLi; shades, and Peaidiwood. 

ddit'y a ' most easily jirt'pared hv douhh' di'composit ion tliU‘> — 


Nitra'ik AeicrA'i'ic ok Ciirome. 

j loot) j^rms chrome alum. 

\ 2000 ,, watt'r. 

dOO ,, h'ad nitrate 

A 770 ,, h'ad acetate 

I loOO ,, watt'r. 

Mix (t and A to;j:etlK‘i, setth*, and set the clear lupior at do' d'w 

• A hasie nitrate-acetate of chrome is the c,omj)oimd most, eeneially used wlii'ii- 
evci’ a nitrati'-aeetate is retpiired. It may In' piepared hy adding sodium 
carhonate to the foree;oum normal salt, hut th(' most e-onvt'iiient metliod to adopt 
IS to make it from hichromatt' hy ri'duction with Lducost'. 

2Kdd-„()- f ()liX(),-t K'Jld), f-hll . -('r„(N()d((Ml ;().), (ON), (- IK N’t), 

" ^ ~ 

lUSKJ NiTUATl!; A(;ETA'I K ok (dlUOMK. 

i dOOO ;^rms. potassium hichromate 
‘)000 ,, hoiliiifj^ water. 

I d()0() ,, nit ric acid 04-'' Tw. 

Add carefully, st,iriin;j^ all the time OOO /j:rms ;;1 ucom' .Id 
glycerin), aii<l then dOOO grins, acetic acid 0 Tw. 

Allow' till' solution to stand until the pot.issiiim nitrati; has (‘i 
then reduce to^l0'’^rw. with acetic acid at 1° Tw. 

The glucose in the above formula may he replaced hy 0 
glycerin, which must he added with the greatest caie, and m sin 
a time. • 

Chromimn Sulphate Acetates 'd l.i‘ h) J dduse sOi mk' msde 

by incompletely precipitating the snlpliuric acid in chrome alm^ 

sulphate. 

21T>(CUl/).,),- tT.CSt ),)((:,! 1,0,.), 4- K,S()^ -f 2hhS(),. 

They may also be prepared by a method anakigous to that employed in tlio 
manufacture of the nitrate-acetates of chrome, viz,, hy the reducti<jn of the 
bichromates of potash or soda in presence of the neces.sary acids. 
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I. Sulphatk-Aoktatb of Chrome 40* Tw. 

f 3000 grniB. chrome alum. 

( 6000 ,, water (boiling). 

I 2250 ,, acetate of lead. 

■| 1200 ,, boiling water. 

Add the two hot Holutions togetlicr ; allow to settle and cool, and set at 40° Tw. 

« 

II. Sui.phate-Acetate of Chrome T0° Tw. 

18.000 grins, biclironiate of jiotash. 

15.000 ,, sulphuric acid ]G8*'J\v. 

60.000 ,, hot water. 

9,000 ,, acetic acid 9° Tw. 

Add gradually 

9,000 ,, brown sugar and then 

9,000 ,, acetic acid 9“ Tw. 

Heat until the solution turns green. If it persistiuitly retains an olive colour, 
the bichromate is incompletely reduced, and more sugar, or Avhatevcr reducing 
agent has been used, must be added. 

Although the suljihate-acetates of chrome are largely used in place of the 
normal acetates, it is questionable whether th(‘y are eipially effective. Com- 
parative trials seem to show that they are not, for of scviual colours made up 
with both mordants, those containing the normal acetate invariably gave the 
darkest shades. On repeating the experinn'nts with the addition of acetate of 
lime to the colours containing the sul])hate-acetate, both sets of colours gave 
practically identical shades on steaming and washing, so that it would appear 
that the best results are only obtainable wiien tlie sulphuric acid is completely 
replaced by acetic acid. Idie only effi'ct of adding acetate of lime to the 
sulphate-acetate colours was to do this, since the same addition to the acetate 
colours did not inffucnce tliem in the least, except in the case? of those containing 
Alizarin, and then both series of trials yielded tlie same shades. 

In many instances, too, the sul])hate-acetat(‘s of chrome coagulate and render 
insoluble the gum Senegal thickening used in “ blotch ” colours for the express 
purpose of keeping the cloth soft. This sometimes occurs with pure acetate of 
chromium made from the hydrate, but inu(!h less fre(]uently than with the 
sulphatc-aci'tates, hence it is safer to use the jaire salt in all cases where any 
uncertainty exists as to the behaviour of the gum during the steaming process. 

Chromium Sulphocyanide [(h-.^((:NS)^,J.— This mordant is of only occasional 
USQ-y-chiefly for pale shades of “crushed strawberry’’ and such colours as are 
sullied by traces of iron dissolved oft the steel cleaning doctor by slightly acid 
mordants. It is prepared in two ways : (I) by mixing solutions of chrome alum 
and barium sulphocyanide; and (2) by replacing the latter salt with calcium 
sulphocyanide. The first is the method generally adopted in„practicc. 

K2Cr/S0,),.24H20 q- 3Ba(CNS)^ = + SBaSO^ -f SOE^O, 

Chromium Sulphocyanide. 

( 3000 grms. chrome alum. . 

6000 ,, boiling water. 

.Add 

2580 ,, barium sulphocyanide (crystals). 

Stir until dissolved, allow the precipitate of barium sulphate to settle, and 
,^then decant the clear solution. Let the potassium sulphate crystallise out as 
much as possible, and then set the solution at 32° Tw. 

Chromium sulphocyanide is also used as a mordant in the printing of s^am 
Logwood blacks, though the acetates answer quite as well. . * 
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Chromium Chlorate fCr.^(OlOjj)o]. — Chromium olilorato is a powerful 
oxidising agent; it smells strongly of chlorine, and when heated gives oft (‘A)])ious 
fumes of the oxides of chlorine. It has been recommended by rrud'honnne 
for the production of ungreenable Aniline blacks, and has been occasionally 
used in small (piantities as an addition to Logwood l>lacks. Its (']n[)loy- 
ment is somewhat dangeioiis in any cast', since the tihri' is e\i‘ci‘dingly apt 
to become tendered ^ly tlu‘ formation of oxycellulosi'. According to Lau])ei, 
basic chlorate of chrome serves admirably as a mordant for (sitecliu browns, 
and this is (juite likc'ly, considmang the energetic oxidising action of tlie 
chlorates in gciu'ral. • 

Chlorate of chronu' is jircjiarefl by tlu' donhh' (h'comjiosituMi (►f clirome 
alum and barium clilorati', or by mixing hot solutions of chrom^^ alum and 
potassium chlorate 

I. ClII.OllATE OF (JllROME. 

( dOOO grins, chrome alum. 

I hOOO ,, boiling watm. 

I ,, barium chloraU' 

I ,, boiling watc'r. 

Mix together, and alter settling, reduce to lM)" Tw. 


11. (hlLOllA'l'F OF (;HR()ME 

I .'lOOO grins chrome alum. 

( ()()00 ,, boiling water. 

. ( 2200 ,, potassium chloraO'. 

' \ '1500 ,, boiling water. 

Mix tog('th('r, cool, and allow the potassium sulphate l,o eryslallisc out. 
Then set at 20° Tw. 


Chromiuiii Bisulphite. — llns mordant is of uncm'tam eonijiositioii. It 
may lie obtained by mixing lusulphite of soda with chrome aliini or chromium 
sulphate solutions. \MHm p.addi'd on ealu'o and sttainu'd, it yields a large 
amount of its availahh' chrominm to the tihri' in thc' form of hydroxide, and 
a furthei' amount can he fixed by a treatment in hot soda. It is cbiefly used 
for the production of the “chrome moidant dyi'd and discharged ” style, and is 
also employed as a mordant for certain steam colours— c //. Alizarin greiais and 
Alkaline and Alizarin blues. 

Alkaline Chrome Mordants.— Tliese mordants are not uscal for ])rmting, 
but only for mordanting cloth that is jntended for the “dyi'd and discharged 
style'’ For this jmrjiose thc goods aic first jiadded m the open width in 
an alkaline solution of chromium hydrate, tiicii iixed, dried, and again printed 
with an acid disel^arge, which dissolves out locally tlie chromium hydrate, 
BO that on sufisecpiently dyeing, a white pattiu’ii on a coloured gioimd is 
obtained. If sodium phosphate (Na.^HIH)^) be printed mst(‘ad of an acid, a 
half-discharge efl’ect is the result. The phosjihate of chrome has le^s attrac- 
tion for thc colouring matter than the hyclrate or oxide , hen^(', in those 
parts where the phosphate of soda was printed, the cloth dyes up a lighter 
shade. 

One of the first and most successful alkaline chrome mordants is that worked 
out by H. Koeclilin. He observed that cotton is capable of alisorhiiig chromium 
hydrate from alkalyie solutions, or at least of becoming mordanted v\lu^n im- 
pregnated with such violations. The more alkaline thc aolution, the greater is 
the quantity of chromium hydrate deposited on the fibre. Koechhn's process, 
worked on the large scale by one of the most important English firms, is as 
fo^owB 
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The cloth is padded in an alkaline mordant as under : 

Alkaline Chrome Mordant. 

20 kilos, chrome alum. 

100 ,, water. 

60 ,, caustic soda 70° Tw. 

After padding, tlie goods arc hatched and allowed to He all night ; or they 
are simply plaited down and l^ft cxp(»sed to the air for twelvi? to hfteon hours. 
At the end of this time most of tlu' chromyim hydrati* will l)c‘ fixed on the 
fibre. The goods an' then well washed in water, and afti^- drying are ready 
for printing. 

This alkaline mordant does not kec{)* well ; on standing a day or two 
precipitation takers place. The addition of glycerin hauls to lessen this 
liability, Imt it also diminishes the mordanting power of the solution. The 
preci])itaLion is hastened by the presence of the sulphati's of soda and potash, 
and it was the recognition of this fact that led 11. Schmid to suggest the 
preparation of alkaline chrome mordants from the hydrate. Made on these 
lines the mordant is manufactured as follows : — 

Alkaline Chrome Mordant. 

f .S,000 grins, chrome alum. 

( 15,000 ,, boiling water. 

Cool and precipitate the hydrate with 
( 1,000 grms. soda-ash. 

I 5,000 ,, water. 

Wash and filter the precijiitate and then dissolve it in 
150 grms. caustic soda at 50“ Tw 

The treatnumt of the cloth is identical with that in Koechlm’s process. 

Another alkaline mordant is based upon the fact that bichromate of potash 
and bisulphite of soda have no action upon each other in the presence of 
ammonia. On steaming, howevi'r, th(‘ ammonia is volatilised, and the 
bichromate is reduced with the precipitation of chromium hydrate on the 
fibre. Ill practice this process is worked with the following materials and 
proportions 

Alkaline Chrome Mordant. 

{ 10 kilos, bichromate of potash. 

100 ,, water. 

Dissolve, cool, and add ^ 

20 kilos, ammonia 20 per cent. 

30 ,, bisulphite oT soda, 56“ Tw 

Make up with water to 200 litres. 

The cloth is padded in this solution, dried and passed through the rapid 
ager, aruj then washed. 

A mordi^nt somewhat similar to tlie last has^ been used with excellent results 
for the “discharged and half-discharged chrome mordant style.” It is prepared 
as follows : — 

Alkaline Mordant. 

200 grms. bichromate of soda. 

200 ,, acetate of soda. 

300 „ ammonia. 

210 „ hydrosulphite NF (M. L. B.). 

4000 „ water. 
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Pad the cloth in this solution, dry in hot air, pass through the rapid 

ager, and then tlirough a boiling 2 j>er cent, solution of sodium carbomde, 

wash and dry. Tins mordant printed in citric acid and di-sodium jihospliate 

gives good white and lialf-discliarge elTects when dyed up in Ali/arin, ( '(eruh'in, 

Nitro - alizarin, etc. The fixing 111 sodium carbonate is not ahsolulcly 
essential, but it ensures the comjilete hxation of the chromic hydiatc, and, as 
far as exjiericiice goes, yields better results, llather better dischai^i's are 
obtained if the [landed and diK'd cloth is })riiit(‘d Ixdori; agiuiig, the citric acid 
itself reducing the bichromate, wdh tlu' formation of a \erv soluhh' citrate 

All the alkalin(‘*chiome im^'dants are prone to dccom j)os(' on standim;, and 
should therefore only be ])r(‘[)ared as they are r(‘<piired. 

Cliromate of Cliroiiiium. - The mordants sent out by Mmstc'r. Lucius, A 
Bruiiing, under tlu' names of Cdirome Mordants (oil, (la 11, (fa III, consist of 
various basic chromates of chromium, containing a little acetic or hydrochloric 
acids. Tlie acidic acid com])ound is tin* one most generally employed tor 
cotton. Under the infliu'iice of steam it is completely reduced, and is thi'ii 
fixed in soda Lor dark dyed shades the following formula is recoinnK'iided hy 
the makers : — 

(_hiia)Mi': \loi:i) \ \'i' (fall - 

200 e c (dirome mordant (fa, II, hi" M’w 
f’lO ,, gljc(‘rin. 

770 ,, \sater, 

1000 

Fad the cloth in this solution, dry it 111 the hotair machiiK', pass it through 
the rapid ager, and (Inui fix tlu* mordant by [lassing tlu* (‘loth in the open 
width through a .'1 [xu’ cent, solution of soda ash at HO" U. Afti'r washing and 
drying, it is ready for printing in citric acid, or, if intended foi- a [ilain shade, 
for dyeing at. once. 

The chromate of chromium mordants are prepared by dissolving the hydro- 
oxide in chromic acid, and then adding suitable (piantities of acetu; and hydro- 
chloric acids according to ciicuimstances. They v\eic lirst made and patented 
by von (dallois, and are now put on the markc't r(‘ady for list* by Nb'ssrs iMcister, 
Lucius, A limning. In using them care must he taken to keep the padded 
cloth away from the light until after it is steamed, otherwise tlie chromic acid 
will oxidise and tender the fibre. 

Tartrates and Citrates of Chrome. — These two salts are not (aipahlo 
of mordanting cloth, hut as tlicy are largely ns(*d as resists under “steam” 
Alizarin reds and pinks, mention of then* will be as convi'iiieiit hen* as (‘ls(“where. 
They have the great advantage of giving a jierfectly white resist without 
“running,” like the citrates of soda, and citric and tartaric acids, that arc used 
for the same pn»})osf. 

CiTKATE OF (hinoME 42" Tw. (for ])ink resists). 

I 125 grins, bichromate of potasli. 

) 525 ,, liot water. 

Add gradually 

350 ,, powdered citric acid. 

Cool, and set at 12'" Tw. hy adding water. 

Acid Tautkate of Ciikomk 78° Tw. .(Lor dark rod resists ) 
j 585 gnus, bichromate of soda. 

1 2000 ,, water. 

880 „ powdered tartaric acid. 

Set at 78* Tw. 
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The application of these salts will be given when treating of “resists and 
“discharges.” 


(4) Tin Mordants. 


Various tin salts play an important part in many styles of printing. They 
act as mordants, brightening agents, and discharging ageyts, and ai’e altogether 
an indis])ensablo series of bodices to tlu3 calico printer, , 

Tin occurs in two states oT oxidation : stannous oxide. (SnO) and stannic oxide 
(8n(),^). Both these bodies arc soluble in acids and alkalie^^ thus forming four 
distinct classes of salts, namely, tlie stannous and* stannic salts, in which the tin 
acts as the base ; and the stannites and stapnates, in which it acts as the acid. 
The stannops salts are powerful reducing agents: they have a great aflinity for 
oxygen, and if exposed to air for long they are more or less converted into the 
extremely stable stannic salts. In practice tins property is taken advantage of 
in the discharging of direct-dyeing colours, Iron buds, Manganese browns, etc., and 
in resisting tiic insoluble azo colours. 

Of the acid salts (that is, those in which the base is tin), both classes are used 
largely; but of the others, only stannate of soda is used to any extent, although 
the stannite is sometimes employed in the dischai'ging of dhirkey-red, and a few 
special discharge etlects on the “direct colours.” 

Stannous Chloride (Sn(d.^. 21 1.^,0). --This salt is maxle by dissolving granulated 
tin in hydrochloric acid. It comes into the market in the form of moist-looking 
crystals, and is commonly known as “tin salt” and as “tin crystals.” If 
dissolved in a very small ipiantity of water a clear solution is olitained, but on 
adding more water the solution becomes “milky,” owing to oxidation and 
simultaiioous precipitation of some oxychloride. Stannic chloride is formed at 
the same time. 

dSriCk, + 0 + 211,0 - 2Sii(0Il)Cl. JUO + Sndl,. 


The oxychloride rc-dissolvcs on the addition of a little hydrochloric acid. A 
similar oxidation product is formed on the surface of “tin crystals” if they lie 
exposed for any length of time to the combined action of light, air, and moisture. 

ArrjiiCATioN. — Mixed in small quantities with thickened “red lapiors,” “tin 
crystals” servo to prevent the fixation of iron on the cloth during the “ageing” 
process, and thus ensure the brightness of the Alizarin red subseijuontly dyed 
upon the cloth. When added to the extent of from 3 ])er cent, to 5 per cent, 
they enable the red mordant to resist “purple covers” (w'oak iron mordants) 
printed over it, and so make it possible to produce a bright red object on a fancy 
purple ground. 

The energetic reducing action of “tin crystals” is utilised in the discharging 
of many colours, though its importance in this respect has diminished since the 
introduction of the “ hydrosulphitcs.” It is still, howev 4 ‘r, employed almost 
exclusively for resisting the fixation of the insoluble azo colours on ^-naphthol 
prepared cloth, and for this purpose it is so far unsurpassed. (Sec also Oxidising 
and Reducing Agents.) 

As a mqfdaiit, “tin crystals,” in conjunction vvdth acetate of soda, finds an 
occasional application in the printing of Torsian berries, with which it forms 
an exceedingly brilliant reddish-yellow lake, very fast to light and soap. Its use 
as a mordant for “ steam ” colours is attended by some risk of tendering the fibre, 
notwithstanding the presence of acetate of soda, and consequently it is generally 
replaced by other stannous salts, and spmetimes by the hydrate, especially when 
a mixed aluminium and tjn mordant is required, as in the case of a particularly, 
brilliant “ steam ” Persian berry yellow. 

Apart from its employment as a discharging and reducing ageidJ 
chloride serves as the chief point of .departure for of; ; 
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MominUt^nd this, at the present time, perhaps, is its most important use in 
the calico-printing industry. 

Stannous Acetate [Sri'(cy 130,),]. -This salt is still larg(',ly used in the 
production of “discharge'’ etlbcts on grounds dyed with the llonzidine, Djainiue, 
and other series of direct <lycing colours, and, to a slight extent, ns a mordant 
for the vegetable colouring matters. 

It is most conveniently prepared by the double decomposition of stannous 
chloride and lead iftietate. 


StfinJiovs Arcfata {^Acefale of Tin) dO’ 
j 1390 grms. lead acetate 
<t -I 800 ,, water. 


( 300 
( 1 1 23 
h 300 
( bOO 


acetic acid 9" 'bw. 
si.annous chloride 
water. 

acetic ac,id 9" Tw. 


Tw. 


Mix a and allow the hiad chloride to settl(‘, 
at 30^^ Tw. 


and 


tin'll s('t till' clear solution 


Ih-cparcd in this way tlu' solution of tin acetate ought to be (juite clear. It 
contains frc(' acetic acid, but tins is no detriment, especially when it is used for 
“dischargi' colours” containing tannic atud ; moreo\er, it jm’cvi'iiIs the precipita- 
tion of basic salts, uhi(!h arc' apt to stick m the engraving during printing. 

Stannous Nitrate [Sn(N() 3 ). 3 ] (0 — The eomiiositicin of nitrate of tin is 
uncertain, it is made' by slowly dissolving rods of tin in cold dilute nitric acid 
free from the lower oxides oi nitrogen. (Ireat care should be taken to rc'gulatc 
tlie reaction so as to avoid the evolution of NO.,. 


Nitka'I'K ok Tin oV 3’w. 

• 5 kilos, of tin rods or small bloc'.ks. 

40 ,, nitric acid 30 ’ Tw. 

Allow the reaction to proceed slowly until the acid is saturatc'd. Tlu'n set 
at 54" Tw. by adding water. 

On standing for a lengthened period, stannous nitrate deposits a white 
insoluble body — probably mc'ta-stannic acid. 

“Nitrate of tin” was formerly used as an assistant mordant in steam Alizarin 
reds, but is now practically obsolete, except in the wool dyc'ing trade for the 
production of (lochinc^al scarlets, etc. 

Citrate of Tin. — A mordant under this name is frccpiently used in 
combination with acetate of chrome tor the' production of a (piu't lemon 
yellow from I’ersian berries extract. As used,^it is not a solution, but merely a 
kind of pasty precipitate, which dissolves when a,dd(Ml to tin; printing colour ; 
probably it exists* ])artly in solution and jiartly in a “ salted out ” state, as might 
be expected from the mode of its preparation. 

CiTKATE OF Tin, 

. I 48 kilos, citric acid. 

I 90 ,, wat('r. 

Di^olve, cool, and add 

21‘S kilos, crystal carbonate of soda, 

and then 

33 ,, “tin crystals.” 

Stir till the mixture thickens, and stir up every time before use. 

of Tin [811(0204)^, — Oxalate of tin is one of the most important 
in »team Alimrin red, towards which it acts both as a true mordant 
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and as a brightening agent. Without the presence of tin salts it is impossible 
to obtain a brilliant red in the ‘‘steam style/’ and the oxalate is the best to use 
for this purpose. As generally made, oxalate of tin is' a mixture of -the stannous 
and stannic salts, since it is prepared from “ oxyrniiriate of tin/’ itself a mixture 
of nitric' acid with “ tin crystals.” On the large scale the following method is 
adopted for its manufacture: — • 

Oxalate ok Tin. 

1 10 kilos. “ oxymuriate of tin ” 

j 40 ,, water 

Precipitate the above witli 

j .4 l<ilos. soda-ash. 

(^20 ,, wat(‘r. 

Settle, run oft the supernatant lapior, wash the precipitate three times by 
decantatioii, and then filter and press it to a stiff jiaste (about lb kilos, in weight). 
Finally, adfl to it 1400 grammes of oxalic acid, dissolved in sufliciont water to 
make tiie whole up to 20 kilogrammes, and heat until the whole is thoroughly 
homogeneous. The licating is carried out in a deep earthenwan' ])ot or mug, 
placed ni boiling water in a colour pan. By substituting 1200 grins, of tartaric 
acid for oxalic acid the corr(‘Sponding tartrate of tin may be olitanu'd 

Stannic oxalate is made' in the same way, except that stannic chloride is 
used in place of tlie “ oxymuriate.” 

I. Stannic Oxalate. 

Stannic ( ( b kilos, stannous chloride, 
chloride J ] b ,, hydrochloric acid 24'' Tw. 

( 0-8 ,, chlorate of soda. 

The chlorate of soda must be added as rajiidly as the reacbion permits, and 
the solution of tin salt in hydrochloric acul must be gently heated at first in 
order to promote the beginning of the reaction. When the latter is finished the 
tin hydrate is precipitated by adding soda-ash. 

The above solution diluted with 20-30 kilos, of water is precipitated with 
about 3 kilos, of soda ash dissolved in .30 kilos, of water. Wash and filter the 
precipitate as above, and then dissolve it in 1400 grammes of oxalic acid and 
sufficient water to make the whole up to 20 kilogrammes. 

Another sfanutc oxalate used for preparing an oil mordant is made by adding 
a solution of oxalic acid to a solution of stannous chloride in nitric acid, ou by 
adding stannous chloride slowly to a mixture of nitric and oxalic acids. The 
former is the most rational method, but the latter is almost invariably adopted 
in practici’, and gives satisfactory ^results, .so far as can be judged from the (piality 
of the work produced. 

II. Stannic O.xalate. 

2 kilos, nitric acid 57" Tw. 

• 1 ,, warm water. 

,, oxalic acid. ^ 

Add gradually 

6] ,, “ tin crystals.” 

In this case the stannic oxalate is in solution, and mixed with hydrochloric 
acid. Probably the same compound wpuld result from using a mixture of “tin 
oxymuriate” and oxalic acid, though" what actually takes place during these 
reactions is not easy to explain. 

Oxyj^auriate of Tin.— This product is simply a mixture of nitric acid atid 
' “ tin crystals/' and varies a good deal in composition 
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OxVmtjriatb of Tin. 

30 kilos, of nitric acid 57“ Tw. 
Add gradually 

{ 50 ,, stannous chloride. 

20 ,, water. 


100 

“ Oxymuriate eff tin is thus made in practice, ft is only used for the prepara- 
tion of other mordants in calico prjnting ; it varies eonsiderably both as regards 
its percentage of tin*and its acidity ; and unless made on the siiot, it is impossible 
to say exactly in what state of oxidation the tin really exists; in fact it is at 
all times difficult to ascertain the triffi composition of an “ oxymuriat(‘ of tin.” 

Stannate of Soda (Na,,SnO,j). — In this salt the stannic oxide acts as the 
acid ; and as it is precipitated by dilute mineral acids it is easily a])})lied to the 
fibre. Stannate of soda is prepared by fusing together iiH'tallic tin, caustic soda, 
and sodium nitrate, and sometimes common salt. 

2Sn + 3NaOH + NaNO^ - H- N II.5. 

The “melt” is broken up and sent into the market as white, fusinl looking 
lumps, which, when fresh, are entirely soluble in water, but undergo decomposi- 
tion when exposi'd to moist air and become ])artially insoluble. 

Application. — The chief use of stannate of soda is for the prejiaration of 
cloth for printing. The cloth is padded in a solution of “ slauiiate ” at about 
6“ Tw. ; scpieezed and passed without drying (though it may bi' dri('d) into 
sulphuric acid at Tw. ; well washed and dried. 

SnOgNa.^ -f Ih,SO, + H,0 = 811(011)4 -f N.SO^. 

The presence of stannic oxide on the cloth enhances the^ brightness of tlu' 
printed colours, and increases their fastness to washing. Formerly stannate of 
soda was largely employed for the preparing of goods for the “steam styb',” but 
it is now usually replaced by “oleine” or sulphated oil. It is still used for 
making “cosine lakes.” 

Stannile of Soda (Na.^,8nO.^), prepared by dissolving stannous hydrati' in 
caustic soda, is only used in some methods of Turkey-red discharging ; and a few 
other compounds of tin arc only employed occasionally for sjiecial styles. Most, 
of them are readily replaceable by the mordants already given, and tlion fore 
do not call for particular mention. 


(5) Nickel Mordants. 

The only nickel salts of any practical use a/e the sulphate, the acetate, and 
the bisulphite. 

Nickel Sulphate (Ni80^.7Hj>0) is a green-coloured salt, easily soluble 
in water. It comes into the market in crystals, and its sole use is fur the 
preparation of the acetate. 

Nickel Acetate [Ni(C2H30.;)2] is prepared by the double deconyiolsition of 
nickel sulphate and lead acetate. * 

NiSO, + Pb(C2H302)., = Ni(C,H30,)3 + l*bS( )^. 

• 

Nickel Acetate. 

i 28 kilos, nickel sulphate. 

^ ( 50 „ water. 

, ( 38 „ Pb( 0311302)2 lead acetate. 

^ I 20 „ boiling water. 

uKac a and ^ togetW hot, allow to settle and cool, and set at 20* Tw. 



^ The chief use of nickel acetate is as a mordant for Aftjsarin blue/ ^ ^ 

HSfickel Bisulphite comes into commerce as a green solution marking 
32® Tw. It is often employed instead of the acetate for the printing of Alizarin 
blue/ and also in cotnl)ination witli acetate of chrome for Alizarin green S. and 
similar bisulphite compounds of the mordant colouring matters. 


. (6) Zinc Mordants. 

The zinc compounds play a not unimportant part in the production of many 
stylos of printing. * 

Only the acetate and bisulphite are employed as mordants proper, and 
then they jiro restricted to the fixation Af Alizarin blue, with which they 
form a very beautiful lake, much purer than that obtained with chrome 
mordants. Zinc oxide is the basis of several jirocesses for the resisting of 
pnissiate Aniline black (the well-known rrud’homme stylo), and it not only 
prevents the development of the black, hut also forms simultaneously ferro- 
cyanide of zinc, which acts as a mordant for any basic colours with which it 
may he mixed. 

The following arc the most imiiortant zinc salts and compounds used in 
calico printing : — 

Zinc Sulphate (ZnSO^. 711./)). —This salt is employed, like; the acetate, 
for the fixation of Alizarin Idue. ft is prepared by dissolving zinc m sulphuric 
acid, and as a commercial ]}roduct it comes into the market as white crystals, 
known commonly as “ white vitri(>l.” Its chief use is for the preparation of 
other zinc mordants. 

Zinc Bisulphite [Zi/USO./,].— A very rarely used mordant for Alizarin 
blue, and of very little practical interest. It is sold as a yellowish fluid 
standing at 30’ Tw. Zinc bisiiljihite is capaiilo of giving good results 
with Alizarin blue, hut on the wliole it is a <piite unnecessary mordant, 
since it can be replaced with advantage by either the acetate or the cheap 
sulphate. 

Zinc Acetate [Zi/CoII./)..).^]. — Zinc acetate is made by mixing solutions 
of zinc sulphate and lead acetate. 

ZnSO^ -f- rh(0/l30./> = Zn(C.dl/)2),, + PhSO, 

Acetate oe Zinc 30“ Tw, 

^ 3000 grms. zinc sulphate. 

5000 ,, boiling water. 

Stir in, until dissolved, 

4000 grms. lead acetate.. 

Settle, cool, and set the clear li<pior at 30” Tw. 

Zinc acetate serves both as a mordant for Alizarin blue and as a resist for 
Aniline black in cases whore the presence of solid substances like zinc oxide, 
chalk, magnesium carbonate, etc., is objoctionahlo— c.r/. in many flannelette 
^styles. Used in place of acetate of soda for neutralising diazo solutions, it allows 
of these colours (the insoluble azo colours) being employed under Aniline black 
. covers (Plusanski’s process). It also acts, in common with the sulphate of zinc, 
as a resist to pigment colours, and it is largely used for this purpose ^en 
thickened with dextrin and mixed with china clay. 

Zinc Chromate /ZnCrO^). — Zinc chromate finds an occasional use in 
the production of the indigo reserve stylo. It is a pale yellow precipitate^ 
obtained by mixing solutions of zinc sulphate and potassium b^hrowte Ar. 
ohroThf^* 
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Zmc Chromate. 

^ I 4 kilos, of potassium chromate. f 3 kilos, of zinc sulphate. 

I 5 ,, water. | 5 ,, water. 

Mix a and h hot, allow to settle ; then wash the zinc chromate hy decantation 
several times and filter it down to 3()00 s^rainmes - 50 ])er cent paste. 

Zinc chromate mixed with a suitable resist paste and printed on liylif indi<jo 
dyed doth constitutes a resist discharge ; and if associated in a two-colour pattern 
with a simple indigo resist paste gives rise to the “two blue and white'” mdigo 
reserve style. After printing, the*light blue cloth is passed again through the 
indigo vats ; the TnSigo only dyes the unjirmted portions, and when the cloth is 
subsequently treated in a bath of sulphuric and oxalic acids, chromic acid is 
liberated from the zinc clirnmate and discharges the light blue ovm* wihich it wuis 
originally printed. On washing, the otiicr rc.scrve is removed ; and as it contamed 
no chromate, it simply leaves a liglit blue where it was [irinted, thus giving an 
effect of white and light blue on a dark blue gnuiiid. 

Zinc Oxide (ZnO). —Zinc oxide is one of the most useful resisting agents 
for prussiate or other Aniline lihu'ks , and as it is easy to work, keejis well in 
made-up colours, yields very bright colounsl discharges, and has no injurious 
ctfect on cither colours or cloth, it is lanv gimerally employed in all briid’homme 
styles where solid matter in the mati'rial is of no moment. It is also used for 
the production of imitation “d.-unask effects,” for which pur])oso it is mixed with 
a little albumen and a gum tragacanth thi(;kenmg, and ])rint('d I'lther as white 
on white cloth or slightly tinti'd with any suitable colouring matb'r. On 
mercerised sateen the contrast Ix'twaam the dull matt surface of the zinc oxide 
and the silky lustre of the cloth gives ji very phaising damask effect. 

In making printing pastes from zinc oxide, can; must be talu'ii to grind it 
up into tin; finest stati' of division possible, and to strain it thoroughly before 
printing, othcrwusi' “stickmg-m” and scratclHsJ rollers may be (^x[)('ctefl. 

* Zinc oxide, being an exceedingly wdiite substam^e, and having a good 
covering power, is largely usisl in the printing of linings, eitlu'r as a white 
on tinted grounds, or as a solid [ligment colour mixed with other pigment 
colours and fixed with albumen. 

(7) Copper Mordants. 

The function of copper salts in printing is jirincipally to act as oxidising 
agents or carriers of oxygen. 

•Copper Sulphate (CuSO^. 511^,0). — This salt, known as “blue-stone” and 
“blue vitriol,” IS manufactured on the large scale by roasting copper pyrites, 
and afterwards dissolving the residue in hbt sulphuric acid. The solution is then 
filtered from the insoluble matter and treated wuth scrap iron, whicli reduces 
any ferric sulphate, and at the same time precipitates the wdiole of the copper. 
The copper is edileefed, well washed, and re-dissolved in sulplinric acid ; then 
concentrated and purified by repeated recrystallisations, finally coming into the 
market in the form of beautiful triclinic crystals, containing five molecules of 
water of combination. . ^ 

Copper sulphate is used as a constituent (3f indigo reserve pastes ; in Catechu, 
Logwood, and Sapan wood printing colours ; and it enters into the composition 
of many Anilinri blacks, although in those applied by printing it has been 
replaced by the Sulphide and sulphocyanide. 

Copper sulphate is the raw material far the preparation of other copper salts. 

Copper Sulphide (CuS).— The intro’duction of copper sulphide as an 
oxygen carrier in Aniline blacks was due to Charles Lauth in 1864. During 
^ the oxidation of Aniline black, either by steaming or “ageing” in a warm room, 
the sulphide, in presence of a chlorate, becomes converted into sulphate, and 



ttlfir in %v(m assists in the oxidation of the aniline. During the printing process' 
the sulphide of copper is inactive, so that the troublesome mishaps attendant qn 
the use of a soluble copper salt are avoided. 

As prepared in the works, sulphide of copper is a black paSte usually 
containing 30 per cent. CuS. Either of the following methods of making it 
may be arlojitod with cnpial success . — 

I. Sulphide op Copper. , 


a\ 


1,300 grms. caustic soda 70" T\v. 
250 ,, flowers of sulphur. 


Dissolve carefully. 


, f 1,200 grins, cojipor sulphate, 
i 10,000 „ water. 

Mix the two solutions at 170" E., settle, run off the Hupernatant liquor, 
and then wash the jireidpitate tlirei^ tirru^s liy decantation. Kilter and press 
the precipitate until it weiglis 1500 grins. = 30 pin* cent, paste. If filtered to 
2250 grins, the paste eijuals 20 pin* cent, of (‘opjier sulphide, a strength at 
which it is ofti'ii used on a(*eount of its mixing in the printing paste better 
than the stifTcr and drier mass. 


11. (k)l’PEIl SUI.PIHDE. 

I 1,200 grms. copiier sulphate, 
i 10,000 ,, water 

, ( 1,250 ,, crystallised sodium sulphide. 

* ( 5,000 ,, water. 

Mix the two solutions at 170" h\, and proeec'd as in the first reeijie. 

Copper sulphide is practi(*ally used for Aniline blacks only, although it may 
be aornctimes enqiloyed in oxidation discharges when other oxygen carriers are 
not available. 

Copper Acetate (Cu(C.^H.^O.^)o. il.,()] — Acetati* of eojiper forms bright 
green crystals, and can be prepared in solution by ihe double decomposition of 
copper suljibatc and lead acetate. 

CuSO^ + Pb(C,H/g, - Cu(( ’,H 3 ()o)o + PbS(\. 

Copper Acetate 20° 'J\v. 

I 1000 grms copper sulphate. 

I 1000 ,, boiling water. 

, J 1500 ,, lead acetate. 

( 3000 ,, water. 

Mix a and b, allow to settle, and set the clear liquor at 20° Tw., or as strong 
as required. 

Acetate of copper is sometimes used as a mordant for Alizarin blue, with 
which it forms the reddest lake obtainable — a lake of extreme fastness to soap, 
and very fast to light; as the oxidising agent in Catechu 'Dro>’n, Logwood, and 
Sapan wood colours, and Aniline black applied by slop padding; and as a 
constituent of indigo reserve pastes. With the exception of the first application, 
however, copper nitrate is capable of replacing, it with advantage. 

Copper Nitrate [Cii(N0g)2.6H20]. — Copper nitrate is a })owerful oxidising, 
agent. It forms very soluble bluish crystals, and may be prepared in solution 
by the following recipe : — 

Copper Nitrate. 

J 10,000 grms. copper sulphate. 

^ 1 25 litres water. 

^ f 13,200 grms. lead nitrate, 

( 7 litres boiling water. 

; hot, allow to use Hqnoiv, 
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' llie chief uses of copper nitrate are those given under copper acetate. It is 
rarely used for Aniline black, which it oxidises too rapidly, aiul at tho same lime 
' tenders the cloth. 

Copper Sulphocyanide [Ciio(CNS)^]. — Cuprous sulpluxyanide was vocouu 
mended by Higgin in IHGS as a suitabh; substitute for copper sulphate in 
Aniline black. It is still used occasionally in hhigland for tins purpose, but 
not so much as forimu’ly, tho formuhe for cither pro(;esses having been ])t'rfe(.‘t('(l 
to such an extent as to ronihn’ innic(;essary any ixssort to other coi)])('r salts than 
the sulphide. Cojiper sulphocyanide may he prepared by tla.* double deeoiin 
position of copper sulphate ami potassium or barium sul[ihoeyanid('s iii ])res(‘ue<' 
of a reducing agent like bisnlpliite of soda. it forms a whiti^ insoluble 
precipitate, generally known as “ white paste.” • 

On the whole, tlie uh(^ of copper salts as mordants, in the }>roper sense' of the 
word, is unimportant. Apart from their ajiplication to dire'ct-dyed eoloiiis, for 
the jiurpose of increasing their fastness to light, and their use for transforming 
Paranitraniliiu' red into a brown, tlu'ir value? tei the calico pimte*r de'pends 
entirely upein the'ir eixidising [ireiperties , for although, as aire-ady iiote'el, Alizarin 
blue forms a \'('ry jiermanent, lake* with cojiper oxide', this partie-iilar shade' is imt 
in great de'mand, and imh'e'el the fact of Alizarin him* feirmnig any such “lake*” 
is practiejally uiikimwn, or at le?ast has, hitherte>, mit he'e'ii puhlished, 

(8) Lead Mordants. 

As mordants prope'r, lead salts are of ne) practical value; whatever, and are 
never used as such, ddieir great imiiortanee eh'pemls u])oti their prope'rty of 
forming the* brilliant pigments “Chrome yellow” a,nd '‘Clironie orange',” and 
their usefulne'ss as jieiints of departure feir tlie [uoparation of otlu'r me'tallic 
mordants. 

•Lead Acetate [l’h((Adhj<).J..dH.A)]. — This salt, is manufae'tured by dis- 
solving litharge (Pbt)) in acetic acid, and is kneiwn as “ white* sugar of lead,” or 
“brown sugar of load,” accoreling te) whetlier [uiro acid or pyioligiieous acid 
(crude acetic, acid) has been used in its preparation. 

Basic acetates of lead arc obtaineel by beuling litharge with solutions of the 
normal salt, and vary in basicity with the ({iiantity of litharge' employed. 
One of the commonest basic acetates of lead is re'])re'sented by the formula 
Pb,,(C.,n./).^),^(OH)^. All basic sedutions of lead acetate absorl) carbonic acid from 
the air, and become turbid owing to tlie precipitation of liasic lead carbonate. 

The basic acetates are for the most ])art used in the production of plain 
shades of Chrome yellow on cloth or yarn. 

Lead Nitrate [Ph(NO,j)^J is prepared m a similar manner to the acetate, 
namely, by dissolving litharge in nitric acid. • llasie. nitrates are pr('[)ar('d by 
increasing the amoin^t of litharge used, and [losscss tho same projicrtics as 
the corrt^spondin^ basic acetates. They give a somewhat redder yellow with 
bichromate of potasli than the latter. 

Basic Lead Carbonate. — This constitutes the wx'll-known and Jargely 
used pigment white load. As employed by the calico printer, lead e;ii-bonat(* is 
prepared by the double decomposition of lead 'acetate and sodium earbonale. 

Lead CARbONATE. 

. (34 kilos, lead acetate. 

■ , ) 200 ,, water. 

. Pret>ipitftte with about 
, ' , / 12 kilos, soda-ash. 

, , t n water. 

the precipitate hy decantation; then filter it to a 50 per 
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When required for use the above is simply mixed with starch paste and 
printed ; then developed in bichromate of potash and washed and dried. It is 
a particularly useful lead colour to use in combination with Aniline black, and 
gives good yellows in ])ractice. 

Lead Sulphate (PbSO,). — This salt is a liy-jiroduct of many reactions that 
take place during the making of a large number of mordants by double de' 
composition. Its only use in calico printing is to a(;t as a inechanical resist to 
Indigo dye lupiors, and for this purpose it is exclusively employed in conjunction 
with lead nitrate, basic lead acetate, cojiper salts and ctnna ckiy. 

Plumbite of Soda. — Idumbitc of soda is formed when lead hydrate is dis- 
solved in exc-esH of caustic soda. Us sole application is in the discharging of 
Turkey-redr by the alkaline process. 

In general the lead salts arc used as thickened solutions, in which state they 
arc printed After [lassing through a bath of warm sodium suljihati', to jircvent 
thorn from running, they are treated in a bath of hot bichromate of ]) 0 tash, 
which not only jirecqniab's the lead as lead chromate (chrome yellow), Imt at 
the same time coin})l('tes the oxidation of any Aniliiu' black, ('atechu brown, or 
Prussian bine that may have been printed along with them. In the latter case, 
of course, the goods are “sti'amed” ])rcvious to their treatmi'ut in sodium 
sulpliate and bichromate. 

In the alisenee of Prussian blue, the yellow chromate of lead may bo trans- 
formed into the basic chromate (Lead or Ohrome orange) by running the goods 
through a lioiling solution of clear bine water. 

The “yellowing” or “tinting” of dyed red patterns is usually jicrformed, 
when (Ihroine yellow is the colour reipnred, by passing the jirinted and dyed 
goods through a solution of basic lead acetate. Tlum, without drying, they arc 
run through a chamber filled with gaseous ammonia, which ])recij)itates the lead 
hydrate on the hbny and afteiwvards into a bath of bichmmati' of pot.ish, wliere 
the colour is developed. In this w'ay a r<‘d pattern on a yellow ground is 
obtained. Other particulars respecting the pracftcal ajiplication of lead salts 
will bo furnished in another part of this volume. 


(9) Manganese Mordants. 

Manganese salts arc rarely or never used as true mordants , and although 
they are capable of forming lakes with mordant colours, they have hitherto not 
been applied to this ])urpose in practice. It is worthy of note, however, that 
the Alizarin blue manganese lake is quite as fast in all respects as the corre- 
sponding and largely employed zinc and nickel lakes, and is, moreover, a greener 
shade than either, so that it might very well form a useful addition to the range 
of blues obtainable from Alizarin blue. 

Manganese Chloride (MnC^.dlloO). — This salt is the most generally useful 
of the manganese compounds. It is obtained as a by-product in the produc- 
tion of chlorine from manganese dioxide and hydrochloric acid, and comes into 
the markot as pink crystals, or as “bronze liquor” marking TTTw. The 
crystals arc very hygroscopic, and liquefy if left exposed to the air. 

Manganese chloride is used in dyeing and printing for the production of the 
Wjpll-known “ Manganese brown, bronze, or bistre,” as it is variously termed. 
For this purpose the cloth is padded in a solution of the manganese chloride 
10'’-20° Tw., then passed through a -boiling solution of caustic soda free from 
carbonate, and finaHy through a weak solution of bleaching powder, which 
converts the manganous hydrate into manganic oxide' (the actual colour). If 
now the goods are well washed, dried, and treated with aniline salt, a black is 
c^tained. This method at one time fomied the basl^ of several fancy styles m 
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which coloured discharges were produced on a black ground, but is now quite 
out of date. 

Manganese Sulphate (MnSO^H./)). — luko the chloride, inaiigiuie«e sulphate 
is a pink salt. It is also used in the same way for “ hroii/.es,’’ and reipiin's no 
further dosenptiou 

The acetate, nitrate, and mixtures of these with the suljihati^ or ehloiide 
may he easily prepaftd hy double decoinposition with suitable lead salts, hut 
so far these eoml^oimds of manganese are of meioly scientilie interest to the 
calico printer. 

flO) Calcimn Salts. 

The only calcium salt used as an assistant mordant is the acetali'. This is 
usually prepared in the works hy dissolving burnt lime in acidic acid? 

AcETA'J'K of lilMIC 

T) kilos, hurnt lime (daO). 
wO ,, hot water. 
x\dd graduidly to about 

2o kilos, acidic acid 9 ' Tdv. 

Add tile lime until the mixture is slightly alkaline , allow to settle, and if 
the liltered liipii))- is free from iron, decant it; if not, add more Imio, and settle 
again, after stn-riiig it up well. When satisfaetory, lieeant the supernatant 
liipior, wash the precipitate, and add the washings to the strong solution. 'I'hon 
acidify with acetic acid (allow about per cent, excess) and set at ’J.’i Tw. 

Otliei coni])()unds of calcium are chalk, the sulphocyani(l(‘, hlcaching powder, 
and the oxalate, ('balk tinds its chief em])loymcnt for laaiti alising purposes, 
the siiljiliocyanide is restricted to the prejiaration of the corrcsjionding aliiminiiim 
salt, hk'aciiing powder needs no mention here, and tlu* oxahite is einplc)ycd solely 
as an addition to tlie cliromatc discliarge coloiii’s on Indigo. 

Oxalate oi- Ijme. — Dissolve 1000 grins, of o.xalic acid in wahu’, and neutralise 
with about 800 gnus, of clialk. Wash the precipitate hy decantation, and tiion 
filter and press it until it weighs 2000 grins. = 50 [ler cent. (!a((H)0),. 

(11) Oil Mordants. 

The value of fatty matters in dyeing has liccn recognisi'd from time 
immemorial. The particular fatty substance used hy the ancient Hindoos in 
their process of Madder red dyeing was derived from milk. Tlu'y steejicd the 
cotcon cloth ill milk and tlicn spread it out lU the sun to dry, rejicating the 
operations until it was suiiiciently impregnated with fat to tix the reipiin'd 
amount of alumina iii the fibre when steeped m a solution of alnni or some 
preparation of alum. At the jiresent time an* analogous treatment is observed 
in many styles, and jn the modern procc.ss of Turkey-red flyeiiig, the impreg- 
nating of cloth* with a fatty matter is no less essential or characteristic a 
feature than in the old Hindoo process. The fatty matters used today arc 
vegetable oils, modified in such a way as to render them soluble m wiiter, but 
their function is the same as that of milk ; and although a good deal of pro- 
found research work has been carried out with the object of elucidating their 
exact r6le, the chemical changes that they undergo during the various processes 
of steaming, Hiordaiiting, and dyeing are still subject to contention, and their 
nature is as yet more or less a matter of opinion. 

Whatever the nature of these chemmal changes may be, it is beyond all 
dispute that they enable the oil to attract the mordanir and fix it upon the 
fibre ; so that, practically, the fatty matter acts as a fixing agent, and, like other 
fixing agents, it forms a component part of the ultimate colour lake produced 
npon the cloth. Further than that, certain oils play the part of true mordants 



toSlrds basic colouring matters; and if the resulting lakeJs are not rety 
they are at' least a combination of fatty acid with colour bases, and are fixed 
upon the fil)re in a similar way to all other colour lakes. Sometimes, as in the 
last instance, the oil, or at least the fatty acid, acts the part of mordant, the 
metallic salt with which it is combined simply acting as a fixing agent ; at other 
times the reverse is the case, the metallic base playing the role of mordant, 
and the fatty acid that of tlie fixing agent. In Turkey-red the fatty matter 
forms an insoluble compoiiiK? with the alumina of the mordanf, and this insoluble 
body further forms a coloured lake with Ali/arin. If the fatty acid is absent, 
the full brilliancy of the red cannot lie obtaii^'d by any* means; and if the 
alumina is absent, no red at all is obtained. From this it is evident that the 
presence oj both elements is essential to success ; and such being the ease, it is 
only reasonable to infer that oil and alumina in combination constitute a com- 
pound mordant, and that the oil is just as important as the alumina, although 
the latter is the real base of tlie colour lake. Cloth mordanted for Turkey-red 
can also be dyed in basic colours, the oil then acting as mordant, so that with 
mordant (phenolic) colours (Alizarin, etc.) the metallic base of the fatty 
compound is the moi’dant, and with basic colours (Methylene blue, Magenta, 
etc.), the fatty element is the mordant. 

For these reasons oil preparations have been (tailed ‘‘oil mordants”; and as 
their imjiortaiiec as such is universally recognised, it only remains to consider 
their prciiaration and application in practice. 

The chemistry of the subject is too complex to treat adeipiately in a brief 
notice like the jircscnt, and therefore the following ri'inarks will he conlined to 
the practical aspect of oil mordants. Further particulars n'specting the theory 
of the subject are easily obtainable from the many works dealing specially with 
the (piostion of the chemical technology of oils, fats, and soaps, and to such 
works as these the reader is referred for concise chemical data. 

Castor Oil — Tlie basis of most oil mordants used at the present time is 
castor oil, the essential eonstituent of which is the glycin’in compound of ricinolcic 
acid, the composition of which is represented by the formula 
When boiled with caustic soda or sodium earhonatc the oil is decomposed, with 
the formation of the sfxlium salt of the ricinoleic acid and the liberation of 
glycerin. 

3NaOH + C 3 lI^( 0 .Cij,Hj, 30,)3 = CalFyoiIjg. 

The ricinoleate of soda is tlie w'oll-known castor oil soap, and is used as such 
for the “jireparing” of cloth for the steam style of printing. More freipiently, 
however, an am m on io- soda-soap is employed for this purpose, as the ammonia 
volatilises on drying the padded clotli, leaving the free fatty acid on the fibre. 
On treating castor oil soap with mineral acids ricinoleic acid is set free, and 
can then be combined with ammonia and soda in any reqairci^l proportions; or 
ammonia and soda soaps can be made separately and mixed as desired. 

In practice the following method of preparing ricinoleic acid has beeh in ^ 
use for many years : — ‘ ' 

Kicinolkic Acid. 

I 40 kilos, castor oil. 

{ 28 „ caustic soda 70“ Tw. 

(80 „ water. 

Boil together (adding water to replace that evaporated) until a few drops 
of the soap give a perfectly clear solution with cold water; then neutralise 
, with about , : , ^ 

16 idles, sulphuric apid 168“ Tw. 

100 „ Wft^bOT, 






ti5 

»ad boil again until the floating mass of fatty acid becomes quite tliick. Now 
allow the solution to stand some time, then draw oft the watery portion, and 
wash the fatty acid two or three times with hot water. Finally, draw olt all 
the water and collect tho fatty acid. 

From the above ricinoleic acid a “ 2 )rcparc ” for steain Alizarin reds and 
pinks is made as under : — 

Oil ruifirAiiK^Kon Reds and Pinks. 

500 ^o iuK. ricinoleic aend. 

‘JOO • ,, titrated ammonia. 

200 ,, ,, sodium carbonate solution. 

100 ,, water. 


1000 LO’ins. 

This C(|ua]s 50 pc*r eenl. fatty acid. 

For reds and junks printed together the (-loth is [massed, before jirmting, 
througli the above solution reduced to 5 jier cent. , for pinks aloiu^, 2^ jier cent, 
fatty acid is sutlicient. 


Titrated Soda and vVmmonia (for aliove). 

For the soda take 155 ^rms. soda asli jhu’ litre. 

For the ammoina take bSi) grms. ammonia i> jior cent. })er litre. 


20 c.c. of cither solution ouglit to neutralise FM 


■'J'll.So, 


A slight excess of ammonia is not injurious, but it is iiuiiceessary in any 
oil jirejiare, 

Altliougb tlic ricinoleates are of great jiractical utility, they are not con- 
sidered to give results equal to those obtained by the use of the sii/jtItf/ricinoleafeSf 
and, in coiist’ijueuce, the latter are by far the most commonly I'lnjiloyed both for 
printing and <lyoing. 

On the large scale the prejiaration of sulphoricinoleie aiud is earned out in 
doubled-cased lead liiu'd pans, fitted with lead agitators and “draw-olf” taps. 
A constant stream of cold water (urculah's lietwiH'ii tin' c‘asingH, and serves to 
keep the tcnijierature of the contents below 50° (h, above winch a (juit(‘ diflerent 
reaction is apt to take place, to tlic uttt'r destruction of tin' oil mordant as such. 
Tho castor oil is placed in the pan, and eouceiitrated suljihuric acid is allowed 
to trickle into it slowly through a glass tuh(‘ 55ie mixture is stirred the whole 
time, and when all the acid has been added it is allowed to stand overnight — 
or longer in winter to complete the rc'ction. The product is then well washed 
with brine, and either neutralised in the pan or drawn off for treatment elsewhere. 

In practice, the following proportions have given good results; hut the 
quantity of sul^ihufic acid is subject to moditicatioii ace.ordiug to the time of 
year at which the “oleine” is made. In wdnter and cold weather it is frequently 
necessary to use as much as 40 to 50 per cent, of sulphuric acid calculated on 
the weight of oil. 

SULPHORICINOLKIC AoiP. 

To 40 kilos, castor oil, add slowly at not above 50°-55° C. 
lA) ,, sulphuric acid 168° Tw. 

4 II 0 W to stand 12-’24 hours and then wash by decantation with 
I 120 kilos, water at 35° C. •. 

. I 12 „ common salt or (llaiiher salt. 

Itun the Wftsh water from under the fatty acid and repeat the washing twice, with 
fiianie, f^opprtaon^i of, salt ahd wa-ter.. Finally allow all the fatty acid to rise to 
Ibda i^klbd it off or run off the water beneath it. Yield = 53 kilos. 



il6 TBXTILB fBHTOW?.; 

SULPHOKIOINOLBATB OF SODA — OlEINB, etc. 
j 250 grins, of the above acid. 

I 500 ,, water. 

Add about 

150 grins, caustic soda 15* Tw. until the solution is just slightly 
alkaline, then add water to make up to 1000 grms. 


1000 grins. 

This equals 25 per cent, fatty acid. 

The above may be used for Turkey-red dyeing d:nd for various other purposes 
including the preparation of compound tin .mordants, which are also employed 
extensively in chintz printing and other steam styles. The ammonia salt may 
bo made in a similar way. 

SuLPiiORiciNOLEATE OF Ammonia 25 per cent. 

250 grms. sulphoricinolcic acid. 

500 ,, water. 

110 ,, ammonia (6 per cent. Nib,) 

140 ,, water. 

1000 grms. 

In addition to the simple alkalim* salts of the above fatlj^ acids it is in many 
instances advantageous to mak(‘ use of their stannous and stannic com])ounds, 
especially where particularly bright colours are desin'd. Tlu; tin siilpho- 
ricinoleates are soluble in ammonia and can tlierefore be applied to the cloth with- 
out difficulty. As a rule they form about 2 per cent, of the total fatty bodies 
present in a “prepare,” but they may be increased if occasion demands, although 
if too great a quantity bo used the white ground of the printed cloth is apt to 
become yellow. 

Stannous Sur/rnoRiciNouEATE. 

50 kilos, sulphoricinolcate of soda 25 per eent. 

Heat to 40® C. and add slowly, stirring all the tune, 
j .3*2 kilos, stannous chloride in 
I 20 „ cold water. 

A slight excess of stannous chloride is advantageous. Filter ott’ to 17‘8 kilos. - 
35’6 kilos, of paste from 100 kilos oleine. 

The ainmonio-stanuoiis salt is made by adding the above to “ ammonia 
oleine,” and the stannic compound by precipitating the fatty acid from 
Bulphoricinoleate of soda with oxymuriate of tin. 

Ammon ro-STANNous SuLrnoRiciNouEATE. 

250 grms. sulphoricinolcic acid. 

250 ,, stannous sulphoricinoleate. 

300 ,, cold water. 

Add about 

F20 ,, ammonia 6 per .cent, and make up with water to 

1000 grms. 

Stannic SuumoRiciNOLKATE. 

1000 grms. sulphoricinoleate, of soda 25 per cent. 

Add gradually, stirring all the time, 

90 grms. oxymuriate of tin. 

Wait a little after each addition, and guard against an excess of tin at anj 
' one time, otherwise the product separates out bsdly. 
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luuu grms. or tno soaa “oleine” 25 per cent. = 375*5 of the tin salt. 

Tn using these tin compounds for preparing cali(to for tlie steam style they 
are mixed witli tlie ordinary oleines in the first instance, and then reduced with 
water to the pn)})er sti'cn^th, a siillicK'ncy of ammonia being adiled to dissolve 
the tin com[)()mid, or “Tin Oil,” as it is teimed. Thus for steam work con 
taining heavy Alizarin reds the following mixture is used for jireparmg the 
cloth : — 

5 per cent. “d'lN Oin” 1 ‘hepauk. 

20 kilos, of 25 t)or^c(Mit. “Tin Oil. ’ 

Reduced with watm* and ammonia to make 
100 kilos. 

This mixture contains 5 per cent, fatty acids. 

25 pm* (amt. “Tin Oil” (for above). 

OSO gnus. 25 per cent. sulphoric,in(>leat(' of soda 
20 „ stannous siilphoricmolealc. 

1000 

’'rim sul}i])oricmol('at(‘ of soda may be re[)laced by the cori’espondiug ammonia 
salt, eitluu wholly or m pait, and castor oil soda soaj) (1 leiiioleale of soda) may 
also be tauployed with satisfactory results. 

One of the most imjiortant stages m the dyeing of \li/aim leds is tlu* oiling 
and steaming of 1 h(' goods after dymng The obji'ct of this is to biighten the 
red, and it may be attanic'd by using any of tin' ordinal y “oleines” or “soluble 
oils,” esticcially li tiny contain a little oxalic acid A much belter rc'sult, how- 
ever, is obtained by using one or other of tlie following “od prepari's.” 

RUKillTEMNU On. KOli i\iAl>l)KH REDS T. 

2U0 grins sulphoricinoleate of soda 25 per cent. 

15 ,, stannous-ammonia sul|)horicmoleate. 

125 ,, oxalate of ammonia 3" d’w', 

()t)0 ,, water. 

1000 gnus - 5 per cent, fatly acids. 

Brkjiitenino Oil for Madder reds II. 

200 gnus, sulphoricinoleate of soda 25 per cent 
j 3 ,, oxalic acid. 

I -in stannous chloridi*., 

( GOO ,, water and enough ammonia and waiter to dissolve the 
precipitate and maJ:e up to--- 
lOOO^jjrm^. —5 per cent, fatty acids. 

The dyed cloth is padded in either of the foregoing solutions, then dried, 
steamed for an hour at 15 lbs. per sq. in. pressure, and then washed ijyid soaped. 
The oil enters into com bination* with the colour lake, which ultimately (xmsists 
of Alizarin, alumina, tin, and fatty matter.’ * 

The presence of oily or fatty compounds on the fibre interisi/ ■ the depth 
and incrcases*the brilliancy of the majority of colouring matters# jd in calico 
printing, and for this reason almost all goods are now prepared iir\)leino before 
printing, the chief exceptions being tlxise upon wdiich patterns are printed in 
alumina and iron mordants. These goods have to be dy«d after printing, and if 
the cloth contained any fatty matter this would attract dyestuff to tlie white 
parts of the cloth and thus stain them, possibly beyond remedy. Hence the oil 
k kppiied after dyeing as described above. 



ji: Oil at one time used exclusively for the preparation of ‘*oleip^^ ‘ 

soluble oils,^ etc., and is still largely employed for dyeing 'the best Turiejfr 
. reds* Its price prevents its general application now that castor oil has been 
found equally suitable for most classes of work. Many experiments, on an 
industrial scale, have been made, witli the hope of substituting a cheaper oil 
for olive oil in Turkey-red works, but so far but little success has attended 
these efi’orts. Castor oil and cotton-s^icd oil both yield bright, even brilliant, 
reds, hut they do not possess the extraordinary fastness to* light, soap, and 
acid that is assocuitcd with the old-fashionod/rurkey-rcd on an olive oil pre- 
. pared foundation, neither are they so rich and full in appearance. For high-class 
Turkey-red, therefore, olive oil is still the fatty matter excellence to use. 

In the old ju'ocesses of Turkey-red dyeing the cloth was repeatedly treated 
in an emulsion made from olive oil and a weak solution of soda or sheep-dung. 
After each padding it was hung in a hot stove or chamber to dry and “age.'^ 
During the successive paddings and “ageings” the oil became transformed into 
a substance cajiablc of combining with alumina mordants, and the oleate of 
alumina (\) thus lormcd was in turn capable of combining with Madder or 
Alizarin tn form 1 urkey-red. W bat the nature of the chemical changes under- 
gone by the oil in “ageing” really is cannot he allirmed with certainty, but it 
is probably transformed into oxyoleic acid by the combined action of heat and 
air. Tliat some process of oxidation takes place is generally admitU'd, and this 
fact has led to many attempts at hastening the process. Jk'yond noting that 
various oxidising agemts were added to the oil itself, and that the oil was 
oxidised before use by treating it with chlorine, etc., it is imnoeessary to go into 
these old metliods, since they are now rarely, or never, employed. Steiner 
impregnated the cloth in hot, pure olive oil, then dried it at 70° C., and after- 
wards treated it in weak solutions of soda., “stovmg” after each treatment for 
two hours at 75 ( . • m this way he sljortene<l tlic process, but oven this short 
process has had to give way before tlie “oleine process,” which, when properly 
worked, yields reds eijual to anything hitherto produced. 

The manufacture of oil mordants of all descriptions from olive oil is identical 
with that of similar mordants from castor oil, in fact, tlu; only difference 
between the two series of compounds is that due to the slightly different 
composition of olive oil. 

Olive oil consists essentially of the glycerin compound of oleic acid, which 
contains throe atoms less of oxygen than the corresponding glycerin compound 
of castor oil. In addition, olive oil contains fripahiitin, and it is not unlikely 
that this may account for the superiority of olive oil over castor oil for Turkey- 
rod work, or at least influence the result in some way, for it is not uncommon 
for complex bodies to produce the fastest colour lakes. 

When sliaken up with dilute scflutions of alkali, olive oil is not saponified, but 
forms the emulsion already mentioned, in which it exists iv an extremely fine 
state of division. The quality of oil best adapted for this purpose is that 
obtained at the second extraction of oil from the fruit ; the product obtained at 
the first extraction by pressing the ripe fruit in the cold is known as “ virgin ” or 
“cold drawii” oil, and is the purest and most h\ghly esteemed quality for food 
and burning. The oil obtained at the second extraction, by the aid of heat and . 
great pressure, and after the husks and crushed fruit have been steep^ in 
boiling water and piled in heaps until a kind of fermentation* has occurred^ ; 
gradually becomes rancid {rancid Gallipoli^ Fr, ImiU toumante), owing to the 
Eberation of the free fatty acids, and is the quality most suitable for Turkey* V 
dyeing. The presence of the free stearic, oleic, and palmitic acid% ; C 
together with a certain amount of nitrogenous organic matter, prorgotes 
of a more or less permanent emuleion, an4 is 



, Jin emulsion that is in general use for Turkey -rod dyeing by the old process 
V is the following : — 


Olive Oil Kmui.sion 6 per cent. 

( GO kilos common olive oil. 

I 39 ,, soda crystals (NiLjdOy. 101 1,, 0). 

I 100 ,* water. 

Mix well nnfil thoroughly emulsified, and tliefi add sidheieut w;tt('i' at 50“ (j. 
to make the whole uj) to 1000 lylogrammes. If the emulsion tends to s(‘[)a.rate, 
add more sodiuni carbonattii or about 10 kilos, of cow dung, untd it remains 
permanent some twelve to sixteen hours. The emulsion eaii he sticiigtheued or 
diluted accord iug to circumstances! 

Boiled with caustic alkalies or alkaimc caroonaies, oiivo on issapomlieu lu the 
same way as castor oil, but the soap is not used as a mordant, although it 
possessi's a very similar composition. It consists essentially of sodium or 
potassium oleatc, and its close rcsemhlauce to castor oil soa]) is exidout on 
comparing their respective formuhe, — 


(!,.^lIj5,j<).ONa. 

Olive oil soap. 


(■astor oil soap. 


Olive oil soda soa[), known better as “ Marseilles Soa]),’' is largely used for the 
after-soa])ing of Turkey red dyed goods, and, where not too evjieiisive, for 
ordinary piiiited goods of all descriptions. Its advaiiiagns ai'c, that it is a 
dependable article, regular m composition, a.ud mmti'al. 

By acting on olive oil w'itli strong sul|)hunc acid in the cold, a.nalogous 
compounds to those jircpared from castor oil under thi' same conditions are 
obtained. 331080 bodies combined and neutralised with soda or aimnonia 
constitute the olive-oil “oleines,” suljihated, soluble, and .\li/ariu oils of 
coinmorec vVs previously noted, they are suitable loi* all purjxises to which 
such compounds are a])plied, but their cost hunts tlu'ir use to 'rnrkey-i'od 
dyeing ; and although they are occasionally used for [)re]);Lriug “ steam ” work, 
they oOer no advantages in this direction over the castor oil ])r('])arations 

The manufacture of olive oil “oleins” is identical wnth that already 
described for the manufacture of the castor oil com])ouuds, and the various tin 
oleates can he similarly produced. 

33ie practical application of olive oil will he dealt with m connection with 
dyeing of 33irkey-red. 

Most of the oxidised oils, to which a slight allusion has already been made, 
are of little practical interest, and if>used at all, are used to a very limited 
extent. One coin[)Oun{l, which may p(U’lyt])s he classed amongst them, is, 
however, largely employed by the calico jirinUu’ in the jirodnction of “steam 
Alizarin rods.’* if is generally known as “chlor oil,” and consists of a mixture 
of olive oil with bleaching powder solution 


“Chloh Oil.” 

100 kilos, of olive oil.* 

100 litres of bleaching powder solution 7*3“ Tw. (- iJo grms. active 
^ chlorine per litre). 

Stir well together until the emulsion is homogeneous. 


^ In place of olive oil, the cheaper cotton-seed and rape-seed oils may be used 
advantage; in fact, tliese two oils are perhaps as often employed aa 
4&i0iive oil at the present time. 

oleines” prepared from cotton-seed and rape-seed oils possess different 
from olive and castor oils. They do not dissolve 
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in water, but only form a sort of emulsion; neither do they lend themselves 
to the production of the best qualities of Turkey-red. At the same time they 
are used for this purpose, a cotton-seed oil prepare, containini^ a little cow-dung 
and an excess of sodium carbonate, being frecpicntly employed in tbc same way 
almost as the ordinary olive oil emulsions, except that the goods are steamed 
instead of being “stovod.’’ This prepare may be made up as follows : - 

6 per cent. “Cotton-hkeo Oil Pkki^ake” (for Turkoy-red)i 
j GO kdos. cotton-seed oil add gradually — 

^ I 10 ,, sulphuric acid 1G8“ Tw. 

Allow to act (m the cold) 11^-24 hours, and their neutralise with caustic soda. 
Then add 

f ‘12 kilos, soda ash. 

<10 ,, cow-dung. 

(500 ,, water. 

Stir well to emulsify properly, and then add sullicient water to liniig the whole 
Up to 1000 kilogrammes. 

Goods prepared in this solution are steamed after drying, id lowed to he in 
pile a day or two, and then lightly washed through dilute sodium c/irbonate 
(1^* Tw.) and water, after whicli they are mordanted and dyed as usual. 

The red produced in this way is very bright, but it. does not resist the 
action of mineral aeids so well as that resulting from the use of olive oil, 
neither does it possess the same “fulness” of shade nor fastness to energetic 
soaping. 

The chief use of cotton seed oil is for soap-making, and for adding to lioiled 
starch thickenings for the purpose of softening them. Most of the cheaj) 
“colour oils” consist of cither cotton-seed or rape-seed oil, both of which are 
suitable substitutes for olive oil in boiled thickening pastes. 

(12) Tannic Acid. 

The use of tannic acid (the astringent principle of myrobalans, sumach, 
valonia, gall nuts, divi-divi, etc.) as a mordant depends upon its jiroperty of 
forming insoluble coloured precipitates vvitli the colourless or leuco bases of 
basic aniline dyestuHs. During this reaction the mineral or organic acids 
combined with the colour base in the dyestuff arc liberated, and if not neutralised 
in some way, they tend to redissolve the coloured precipitate or “lake.” Even 
an excess of tannic acid forms soluble compounds with basic dyestuffs ; hence, 
in order to obtain insoluble compounds, it is essential to neutralise all free acid 
whatsoever. This may be done by adfling sodium carbonate to the mixed 
solutions, or to one of them, before»tlie precipitation is effected, but in practice 
it is found better, in every way, to precipitate the tannic a^id on the cloth as 
an insoluble metallic tannate, the metallic base of which combines, more or 
less, with the liberated acids. These insoluble tannates possess quite as great 
an affinity ^for the leuco bases of colouring matters as does the free tannic acid, 
and the compounds they form possess the additional valuable quality of being 
much “faster” to soaping than the simple compounds of tannic acid and 
colour base. 

As is well kuowm, tannic acid produces insoluble salts with ahfminium, iron, 

^ tin, chromium, and other mecallic salts ; and consequently cloth mordanted with 
any of these tannates cun be dyed eithei;in basic colours or in mordant colours, 
like Alizann, Logwood, wetc. This dual character of tannic acid as fixing agent 
and mordant is of the utmost value, and is taken advantage of in many styles 
of work, The tannate of iron is a blackish precipitate, which is sometimes made 
to serve as a grey self colour, and thus tannic acid may, in a sense, be c^sideijed . 
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as a colouring matter in addition to its other uses. In this capacity, however, 
it is rarely employed (except in the manufacture of inks), its ciuef nso i)eing to 
“ tone” or darken other colouring matters that are dyed upon it, and art' fixed 
upon the fibre as tannic acid or iron lakes, according to the class of colouring 
matter employed. 

The cotton fibre possesses the property of abstracting tannic ai'id from its 
solutions ; and so giVat is its ])Owcr in tins respect that it will retain the whole 
of the tannic acitl it has absorbed from a h per (?bnt. solution when it is after- 
wards stiH'pcd in weaker solntipns. As a mattm- of fact, .1. Koeclilin has 
ascertained that it w-ill evei^ absorb additional tennic acid from a '2 p('r cent, 
solution, and will only begin to part with it in a solution rial need to 1)2 })or 
cent, of tannic acid. * 

Although the sLce])ing method of mfirdanting is used for dye!ng yarn and 
calico, the most ('xpeditious method of applying tannic acid to tlie fibre of 
w'oven cotton fabrics is by padding in a mangle, as practised l)y the calico 
printer to tin* (*\(dusion of all otluu* methods. Padding I'litails t1ie use of 
very miudi strongm* solutions than “steeping,” but at the same tiini' a cor- 
rcsjiondingly small volume of lupior can be nsi'd, so that wdiile the jiroeess is 
a(ajelerat(‘d, no (‘\ti-a expense for material is ineurrod Afti'r padding, the 
cloth is immcfliately dried over copp(U’ cylinders or in hot air, and can then be 
passi'd into the fixing hath wdthoiit any risk of the tannic acid dissolving oT 
and forming a iiseh'ss iiretapitale m the bath. 

The usual fixing agent for tannic acid is tartar emetic (or otlu'r salts of 
antimony), f hough, as noUal above, other iiH'tallic salts an' cajiahh' of forming 
insoluble taimatcs, and arc utilised for tlie purpose in sjK'eial easi's. Tlie 
tannati' of antimony is white, and (pnte insohibh' in vvat(*r, <pialilies which 
render it pi'culiarly adapU'd to the production of bright sliadi's , it is jire- 
cipitated easily in tlu* (aild, esp(;cia,lly in the presenee of common salt ; and it 
dissolves 111 eoiicentrated (^anstic soila, -a property whudi allows of white 
designs being produced on a dyed basic colour ground. 

In mordanting cloth for printing and dyeing, tin; following method may be 
employc'd wutb good results — 

(1) Pad the cloth through a 5 per cent, tannin solution 

5 ])cr cent. Tannin Mordant. 
j no grins tannic acid, 
no ,, common salt. 

• I 000 ,, water. 

(2) Dry llu* goods and fix them by lainning through a 2 p(;r eenf. solution 

of tartar emetic and chalk. 

2 per cent. Fixino Liquor. 

j Ijp gii»ns. tartar emetic. 

' 20 ,, cFalk. 

j OGO ,, water. 

At 10“ (J. 

The chalk is added to neutralise tlie 'acidity of tlie acul poiassium larirate 
[ 04 H^O^(Oil)(OK)], which gradually accumulates as the antimony is taken np by 
the tannic acid. y 

(3) Well wash the cloth and then dry it. It may then yn) dyed at once or 
printed in caustic soda, steamed, wasli^d, and dyed in basjy-xolours. 

Another method of fixing tannic acid on the fibre is i^st to print an iron or 
aluminium mordant, “age” and “dung” it as usu^f and then dje it up in 
^tannic acid or any of the vegetable tannin matter^^say sumach, for instance. 
'Tjbte tannin is fixed on the printed parts of the clo^ih as an insoluble tannate of 



:Mlci or a^iumioa, and after soaping, to clear the unprinted portions, ii can 
;dyod up in any required basic colour, thus giving a coloured pattern on a white 
!^gi^ound. The same eftect can be produced by printing a thickened solution of • 
^nnic acid, fixing it in tartar emetic, and dyeing afterwards ; also by printing a 
‘mixture of aluminium sulphate or alum, acetic acid, tannic acid, and ammonium 
chloride. The latter is not essential, but aids the fixation. Trint, steam, 
and dye. 

5 per cent. Tannic Mordant. 
j no grins, tannic acid 

10 „ ammonimn chloride. 

( 100 „ water. 

Dissolve and add , 

j 10 grins, aluminium sulpiiate. 

< 75 ,, acetic, acid 9“ Tw. 

(50 ,, water. 

705 J, gum tragacanth thickening. 

Before steaming, the tannic acid does not unite with alinnina in the 
presence of the acetic acid, Imt when the lattm- is volatilised the piecipitatioii 
takes place in the fibre, and it sutiices sim})ly to wash the goods hefore dyeing. 

A better result is obtained liy a supplementary fixation in a dilute solution of 
tartar emetic; in which case the alumina exerts a beneficial iiilluencc on the 
brightness of the ultimate colour, which is also faster than if no alumina were 
present. By replacing the gum tragacanth with water the solution nniy be used 
for ordinary mordanting for printing in caustic soda, as above. Tin’ ammonium 
chloride tlicn prevents the caustic soda “scum” on the printing roller from 
injuring tlie parts of the clotli which are intended to retain the mordant and 
form the coloured ground when dyed. After printing, the goods are passed 
through the “rajiid ager” fixed in tartar emetic (if desired), washed and dyed. 

The fact that the taniiaies of basic colours are soluble in excess of acid is 
taken advantage of in tiie printing of stcaim colours. A thickened paste con- 
taining acetic acid, a little tartaric acid, tannic acid, and basic colouring matter 
ief printed on white cloth. The cloth is tlien dried and steamed, wlien tlie acetic 
acid is driven o(f and the tannic acid combines with the colouring matter to form 
an insoluble “lake,” whicli is rendered still more insoluble by a passage through 
tartar emetic and chalk, whereby the still remaining tartaric acid is neutralised 
and an insoluble double tannate of antimony and colour base is produced. 

For dark shades of blue, green, brown, etc., any of the vegetable tannirt 
matters can be used in all cases where their colour does not detract from that 
required ; but for light shades, tannic acicfitself is ahvays preferable, since, in the 
qualities specially prepared for this (-lass of work, it possesses very little colour— 
at most only a pale yellow tint. 

(13) Various Assistants and Preparations. 

/ It is impof^ible to give even the briefest description of every substance used - 
’ jn calico printing, therefore only tho inbst important have been dealt wdth ; but 
there exist many others that will be mentioned in tho following pages, and of 
ytjiese some are too w^ell known to require any detailed dcscriptiorm, and others 
are only used occasionally or for special processes. Amongst the former may be 
classed the various salts of soda and potash, chalk, lime, the various acids 
,|»leaohing powder, alcotiol, ether, glycerin, glucose, malt, turpentine, benzene 
■|sarboUo acid, borax, amnionia, wax, etc., all of which are common articles d 
: While not entering into any discussion of their propertiei 

or nipdes of manufacture, their special funotlotis 



22 $ 

play an essential part in any process given in the following pages, 
>4n(i not already explained. This will prevent needless repetition, and will allow 
of each “style of printing’' being treated as a whole, without the neecHsity of 
referring to all parts of the volume at every turn. 

The most important preparations that have not been given inelude vanadium 
chloride, magnesium acetate, the citrates of soda and ammonia, Cliroim' yi'llow 
and orange, Prussian blue, soda cbemick, nitrate of ammonia, and ammonium 
oxalate. • * 

(1) Vanadium Chloride (V(^l.,) is a blue solution used as an oxvgcn earner 
in Aniline black printing and ^yemg. It may be made according to the following 
recipe : - 

Vanadium Ciit/)Tude Solution, 1 pei; cimt. 

10 grins, vanadate of ammonia (N 
70 ,, liydroehloric acid ‘10 per cent. 

40 ,, water. 

7 „ glyci'rin. 

Heat until a pure blue is obtained ; tlum make ii]) with water to 1000 grannnoH, 
A solution one-tenth of this strength (1 : 1000) is usually employed m practice, 
and can be reduced from stock as ivipiired. 

(2) Magnesium Acetate [Mg((I.dl finds its elnef use as a n^sist for 

Aniline black. It yiidds briglitor colours than sodium acetate, hy reason of the 
fact that magiK'siiim oxide does not injure the colours to the sanu* extc'iit as 
sodium hydrate (luring the naictioii brought aliout in sii'aniing. 


Maunehium Ac’etatk ri2° Tw. 

1000 grms. magnesium carbonate. 

4000 ,, acetic acid 9" 4hv. 

Add the magmjsium salt to the acid gradually and until it, is sliglitly in 
excess, then lioat gently until the filtered lapior contains no trace of iron ; decant, 
filter, and saturate with acetic acid. 


(3) Citrates of Soda. — These salts, in varying degrees of acidity, arc largidy 
used as ri'sists under iron and aluminium mordants, and under sO'ain Alr/arm 
pinks. Tfiey act hy preventing tlie precipitation of the msolnhle basic salts and 


oxides during the ageing and steaming jirocessi's 

They are 

j)r(‘par(‘(l hy dis- 

solving citric acid in caustic soda. 






I. 

11. 

III. 

IV. 

Citric acid ... 

120 

120 

120 

J20 grins 

Caustic soda 71" Tw. . 

70 

110 

210 

245 „ 

I. C,H,(OH)(CO,HyC(l 

,Na) 

• 

very ai 

nd salt. 

Tl. a3tl,(()H)({!0,H)(CO,Na), 


acid 

,, 

TIP C3H4(0H)(CO2Na)3 



neutral ,, 


IV. ( „ „ ) +2 i^if>^ccule NaOH alkaline ,, 

Mixed with China clay, sodium chlorate, and yellow })russiale of ^lotash, these 
citrates are employed in oxidation discharges on a great vari(‘ty of dyed grounds. 
( 4 ) Citrate ok Ammonia [C<;H^(0H)(C()0NH4)J is prepared )>y dissolving 
, finely ground <jitric acid in cold ammonia in a covered cask. 

Citrate of Ammonia 20" Tw. 

( 200 grms. finely ground citric acid, 
iy. ^ 500 „ ammonia 20 per cent. NHjj. 

(300 ,, water. 

a little water to bring the solution down to 20" Tw. 



Citrate df ammonia is used like the citrates of Soda for all kinds of resists and 
discharges. On steaming it decomposes, leaving the free acid oh the fibre — an 
essential in some clas8(38 of work. 

The tartrate is made in the same way and is used for the same purposes. 

The oxalate is a somewhat insoluble salt, made by mixing solutions of oxalic 
acid and ammonia in proper proportions. It crystallises out at a strength above 
S'* Tw., and is mairdy used as an addition to “brightening oils ’’for Alizarin- 
dyed reds. * 

(5) Nitrate of Ammonia (NH^NOg) is a well-known sail. In practice it is 
prepared by neutralising ammonia with nitric a(iid. 

Nitrate of Ammonia 32° Tw. 

8/)00 grins, ammonia 20 per cent. 

Add gradually 

12,000 ,, nitric acid ()()° Tw. 

Neutralise, and set at 32" 3\v, 

A thickened solution of the above when printed on tannin-mordanted cloth 
resists the action of an over-])rint of c.austic soda, and preserves tin* tannin under 
it from being disi'hargcd by the caustic soda cover. The saiiK' jiaste jiniited on 
white cloth prevents the fixation of alhiimeri colours, though in this connection 
it is not (piite so camvcnieiit to use as zinc sulphate, whu;h is both cheap and 
effective. Mixi'd with steam Alizarin rod, nitrate of ammonia (uialiles it to 
resist albumen colour “covers,” and thus produce a cloan-ciit red on a fancy 
ground not speiaally engraved for it. This latter sty1(3 is not much used at 
present. 

(6) Chrome Yellow and Orange Pigments These pignaait colours, although 
usually bought, are made (piitc as well and much mon' cheaply by the (;olour 
mixer himself. 

CiiiioMK Yeli.ow 1. (Maize). 

J 7G0 grms. acetate of lead. 

^ ( 4000 ,, boiling water. 

Add gradually 

, ( 300 grins, bichromate of potash. 

I 3000 ,, boiling water. 

Wash four times by decantation and filter to a stiff paste. 

Chrome Yellow Tl. (Lemon). 

{ 500 grms. lead acetate. 

5000 ,, water. 

Dissolve, cool, and add, whilst stirring, a' cold solution of -- 

) 90 gnus, bieliromato of soda. 

115 ,, aluminium sulphate. 

] 2000 „ water. 

V 35 ,, sulphuric acid 168° Tw. 

Both solutions must be cold, otherwise the pigment tends to become reddish, 
more like th^ maize shade. Wash and filter as mbovo 

Chrome Orange. 

( 600 grms. acetate of lead. 

^ ( 4000 ,, water (boiling). 

j 120 ,, bichromate of potash or soda. 

6 < 1000 ,, ^ water. 

( 1440 „ '^caustic soda 15* Tw. 

Add d to a slowly, stirring constantly, then stir half an hour, wash five times 
by decantation, and jp^er to 1150 grammes. 
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The above three pigments are used for coloured discharges ou Indigo, 
Aniline black, basic, and Alizarin colours, and also for ordinary steam work on 
white grounds. They are thickened with gum tragacanth, and fixed by means of 
albumen or its substitutes. 

(7) Prussian Blue Pigment. — Prussian blue is an iin])ortant element in the 
discharging of Turkey-red by the oxidation process, and it is also used largely in 
the chromic acid discliarge of dyed Indigo^ for the production of greens and light 
blues. A practical recipe for its manufacture is as under: — 

Prussian Bluk Piument 1. 

( 1000 grins, copjiofas. 

5000 ,, water. 

, ( 1000 ,, yellow prussiate o'” iioiasli. 

''15000 „ water. 

Add h to u, stir well, and oxidise the white preeipit.ite by adding gradually 
first 

lOGO grins, hydrochloric acid 28“ Tw , .and second — 

1800 ,, bleaching }>owder sol. 12“ 'kw. 

Allow to settle, and then wash well throi* times by decantation with boiling 
water. Settle, and filter through a closcly-woveii uoolh'ii iGoth until the ])aHtc 
weighs about 2700 grammes = 25 per cent, paste. 

A light blue lake is obtained by grinding together in a mill 
750 gnus, f 'hina clay. 

350 ,, gum trngacanth thickc'iimg. 

250 „ Prussian blue, prepared as above. 

The oxidising of tlic white precipitate (Ke.,F('(( 'N),,) is [)(‘rha])s bettor 
performed with ‘‘soda cheimck,” so as to avoid tin' formation of culcnim sulphate. 
The precipitation of this salt can also be avoid('d by washing before oxidising, 
but, except ill rare cases, its presence is not objectionable, besides wliich a groat 
part of it is dissolviHi by the wash waters. 

Another but more exfiensive method of making a Prussian lilue free from 
calcium sulphate is the following : — 

Prussian Blue Jl. 

j 1,310 grins, copperas. 

'n 10,000 „ water. 

j I 1,000 ,, yellow prussiate of potash. 

M 10,000 water. 

Add together a and settle, decant supernatant lupior, and oxiflisc with- 
75 grins, nitric acid 66“ Tw. 

200 ,, warm water 

Wash well *by tlecantation and filter to 2700 grammes 25 per cent, 
Prussian blue. 

(8) Soda Chemick 8“ Tw. — This is simply hypochlorite of soda, pr,ppared by 
the double decomposition of sodium carbonate and bleaching jiowder. It is 
useful in some classes of bleaching, for “clearing” printed fabrics, and as an 

addition to soap solutions employed for soaping I^aranitraniline rods, etc. 

) 

Soda Chemick 8” Tw.’ 

1000 c.c. bleaching powder solutjpn 9“Tw. = 30grms, of available chlorine. 

Add 

( 61 grms. soda ash. 

258 „ water. 

carbonate to settle and use the clear liquor. 
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(14) Bba^. 

J Soaping is one of the most important of the after-treatments to which near! 

- all printed goods are subjected. The soap used must be neutral, or at moa 

- detain only a trace of free alkali, otherwise tiie colours are apt to be injurious!' 
y affected. Some colours, like Aniline black and the insoluble azo colours, are no 

harmed by a litth^ free alkali, but by far the greater number of “steam ’’ an< 

, dyed colours are more or less, soluble •in alkaline solutions, ard therefore it i 
, always safer for the standard soap used in any works to be as neutral as it i 
possible to make it. Any extra alkali can be added when re(iuired for a spccia 
purpose. 

Apart from their use as cleansing agents, soaps are sometimes used t( 
facilitate the dyeing of direct e.olourhig matters, as additions to thickenings 
prepares, and finishes, to iiKU’ease tlieir softness, and, less frecjuently, as fixing 
agents for a limiU'd clas.s of mordants like oleate of lead, which is used as a 
mordant for the I’hthalein family of (;olouring matters. 

The easiest and (piickest metliod of making soap is to boil oleic acid with a 
calculated amount ot caustic soda. The operation only takes an hour, and the 
, resulting soap is a practically pure oh'atc of soda, suitable for idl purposes. 

50 per cent. Soap I, 

50 kilos, oleic acid. 

43 ,, caustic soda 3G’ Tw. 

7 ,, water. 


100 

Boil for one hour, then test in the usual way for iieuti’ality, and add more 
acid or a little -moni .soda according to circumstanc(‘s: after each correction boil 
up again. When satisfactory, add water to replace that evaporated, and make 
^the wjiole up to 100 kilogrammes = 50 per cent, fatty acid. 

Ill kiiigland most of the soaps used in calie(> printing are made from cotton- 
seed or palm oils. An e.xainple of each of these, as made on the large scale is 
given below. 


Cotton-Seed Oil Soap. 

1200 litres cottonseed oil are placed in a large jacketed pan and heated. 

1800 ,, caiisttc sodti 17^*" Tw. are then added in portions of 500 

htres, and the whole is then boiled 10-12 hours until the oil is completely 
fiCkponified. Any excess of oil or soda is corrected by a suitable addition of one 
or the other, and after i;o boiling up, the soap is run out of the pan into forty- 
gallon casks, in which it sets as a stiff jelly, containing roughly 40 per cent, of 
soap. The glycerin is- allowed to’* remain in the soap, as it lias no effect on tbe 
goods; besides which, its separation would ojily prolong the process without 
any corresponding advantage accruing. If tec^uired for sale, the soap can easily 
be freed from glycerin by “salting out” ; but if required for use in the works, 
the cost of carnage of a useless ingredient (glycerin) does not enter into the 
question, and can be ignored. 

In palm-oil soap it is usual to eliminate the glycerin, with doubtful gain. 


Palm-Oil Soap. 

50 kilos, bleached palm oil. 

100^_^, water. 

Heat to the boil and a^d 
^ 30 kilos, caustic soda 70“ Tw. 

Stoil 10^16 hrs. Thepealt out withh20“35 Ibs^. of common aalt ' 
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sali solution which contains Ihc glycerin, add 150 kilos, of water, boil 
f^|) again, and salt o\it a second time. When the second salt solution is drawn 
off, boil the soap again, then run it into flat zinc-lined boxes, and allow it to set 
hard, after which it is ready for use. The saponification must be complete 
d^efore any “salting out” is attempted ; and it is well, also, to ensure that the 
soap is more or loss neutral, although a good deal of the free alkali is carried 
off by the saline wasl? waters, hi the las^ boiling of the soaj), after the second 
“salting out,” sufficient water is added to reduce the soa]) to a strcn(»'th 
Corresponding to GO per cent. acid. ^ 


The strength of the soap solutions used varies with the class of work under 
treatment, lurkey-reds and other A lizarinalyed goods, such as chocolah's and 
puiples, will stand a jirolonged treatuK'ut iii a boiling 2 3 jier cent, sdij) solution, 
while some of tlie more (h'licate kinds of “steam work "only rcMjuirc a moderately 
hot solution containing ^Y) h) I per cent, of soap, between these extreme limits 
all percentages of soap are employed, and the temperature is likcw ise determined 
by the known resistaneo of the colours to hot soap. 


(15) Thickening Pastes. 

Ihe following thickening pastes are in general use, and, ajiart iVom un- 
important moditieations, represent those employed throughout the whole calico- 
jmnting industry. In many cases two or more thickenings may lie mixed 
^ together, or a mixed thickening may he boiled at one opeiutioii these points, 
however, arc matters of experionce, and cannot cither be generalised or dealt witli 
apart from the circumstances whicli govern them. 

The following thickenings may he used hotli for making standard colours and 
for diluting (technically “reducing”) the same. 

1. ST^umi Pas'I’k 15 jicr cent. 

1,500 grins, wheat starch. 

^<,100 ,, water. 

400 ,, cotton-S(‘ed oil. 


10,000 

Boil and cool. 

Used for reducing all kinds of colours contammg no alkali, and a general 
thickening for basic colours. 

II. Acid Stahch Paste 20 per cent. 

2,000 grms. wheat starch. 

5,500 ,, water 

2,200 ^ acetic acid 9“ Tw. 

30C „ cotton-seed oil. 


10,000 

Boil and cool. 

. Very useful for dark basic colours and such as recpiire acetic acid for their 
solution. 

III. Stakch Tragacanth Paste. 

( 1000 grms, wheat starch. 

3000 „ water, 

cold and add , 
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For thickening diazo solutions, and, when thinned down, a suitable thickening 
nr medium blotches. 

IV. Acid Starch Tracacanth Paste. 

i 1,200 grins, wheat starch. 

I 6,000 ,, water. 

2.000 ,, G per cent, tragacanth thickening 

SOO ,, acetio acid 0" Tw. 

10,000 

Boil and cool. 

Used fonreducjng basic colours, aiyl for general use where a soft acid jiasteis 
required. 

V. Flour and Traoacantu Paste. — This paste is used for printing the 
insoluble azo colours, and for reducing “Madder colour.s,'’ that is, tlie thickened 
solutions of aluinuiiuni and iron mordants. It ]) 0 sscsses a good d(‘al of body, 
ind at th(3 same time is soft, and penetrates better than most thickenings of 
the same consistency. 

j 2,000 gnus, flour. 

GOO ,, acetic acid 9* Tw. 

( 4,000 ,, water. 

3.000 ,, tragacantli thickening (> jier cent 

300 ,, cotton-seed oil. 

10,000 

Boil and ('ool. 

VI. 7\li/arin Bed Paste. 

i 1,500 grins, wheat starch. 

( 7,000 ,, water. 

700 ,, acetic acid 9'' Tw. 

500 ,, tragacanth thickening G per cent. 

300 ,, cotton-seed oil. 

10,000 

Boil and cool. 

VII. Rkduoino Paste for Alizarin Pinks 

1.000 grins, wheat starch. 

7,100 „ water. 

500 ,, acetic aci^ 9" Tw. 

1.000 ,, tragacanth thickening G per cent. 

400 ,, cotton-seed oil. 

^10,000 
Boil and coqI. 

VI II. Gum Senegal Thickening 50 per cent. 

5.000 grins, gum Senegal. 

5,000 ,, water. 

10,000 

Allow to soak in the cold and then boil up. 

Take the solution out of the pan, boil, and filter it through calico into t|ic 
storage casks. There let it settle until ail the sand and grit are dapij^^d^ 
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it IS ready for use. Gum Senegal is the best thickening to use for light 
blotches ” when price is no object ; it gives beautifully level shades, wliich 
possess a soft, delicate rpiality unapjiroachcd by any other kind of thickening, 
except, ot course, the other natural gums— arabic, gedda, et<-. Tlie latter are 
prepared in [irecisi'ly tlie same way as gum .Senegal. 

JX. IhiiTisu (tuM TTir(:KKNiN(:. - The percentage of British gum vanes with 
the dogrei' of cajcmation. A modcratidy torrefied starch yudds a good paste 
at 350 gnus. ])er kilo. 

350 gi’ius Britisli ^um. 

050 ,, water. 

1000 

Boil and (‘(k)!. 

It the gum is acid it must not be lioiled. British gum is us('d 111 place of the 
expensive' “ Senegal,” and for all kinds of discharges, etc 

X TuAiacANTii TiiK’KENiNd () per cent. 

000 grins gum tragaeanth 
0, 100 ,, cold wa,t('r. 

10,000 

Allow to soak Jl-30 hours, and then boil it until it becomes (|uito smooth. 

Used 111 comlmiation with otln'r tbiekenings, and also alone, for many colours 
wbieb are reepiired to penetrate well into tb<' fabric 

Xl. Af-KALiKK Tiiickkning — Us(m1 for Indigo, Sulphur colours, most vat 
colours, aiiel for the discharging of taiimii inordaiiled goods 

1,500 grins. British gums 
^ibOO ,, caustic soda 77 ’ Tw. 


10,000 

Mix in the cold and then heat to 140" F. 

XII. Ai-im.MEN Soi.uTioN 50 per cent. 

1000 gnus, egg alliumen. 

1000 ,, water (cold). 

2000 

Dissolve in the cold. 

Blood alhumen is usually made as 40 per cent, solution. Both are employed 
for fixing pigment colours. 

XIII Past]? fo* UEDuruNaj Aoin Resists. 
j 1,000 grins. Uhina clay. 

1 1,000 ,, water. 

Grind to a fine smooth paste and add 

2.500 grins. British gum. 

5.500 „ water. 

10,000 

Boil and cool. 

The thirteen preceding pastes or thickenings includt) all that -may be con- 
sidered as standards. Other mixtures may be made as required, and the various 
pifoportions and ingredients modified as occasion dictates. 

, .ptaoiOB ot Thioksinings. — The choice of the particular thickening to employ 
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m » giVen case is largely a matter of experience, and depends upon many factoid 

quality, style, and condition of the engraving must bo taken into conaidera'^^ 

' tion, the coat of production inuHt be kept in mind, tlie question as to whether or 
'*not the colour is to penetrate to tlio back of the fabric must bo considered, the 
surface of the cloth must also be allowed for, and the sharpness or otherwise of ' 
the impression must be taken into ac(;ount. No less important than these 
points is the (jnestion of the “^finish” ^hich has to be put on t|ic printed goods. 
If tliey are n^piired to possess a soft “feel,’’ tlie thi(-kcniiig of tlie printing colour 
must be c;tpablo of being entirely removed without subjecting the goods to a 
treatment of such severity as to injure the colours* in other words, the thieken- 
ing must he easily soluble in w^arm solutioiis, and not require too jirolonged a 
treatment For its eliminatiou. For thjs purpose gum Senegal, gum tragacantli, 
and liritish gum are the best tliickeuings to use. On the other hand, when 
the goods are re(juire(l to j)oss('ss a stiff, “boardy” feel, starch may be used with 
advantage if it fulfils the other eonditions essential to a good print, namely, 
evenness and delic,acy. Again, coarse engraving requires much thicker colour 
to produce a similar impression to that obtained from d(‘lieafe shallow engraving ; 
but, on the contrary, a thicker colour may be usc<l for lightly engraved “ blotches ’’ 
or backgrounds than is demanded by coarse, heavy “blotches.” A thick colour 
used for those latter waaild iii most eases disjilay every line of tlie engraving, 
whereas a thin (colour would spread out by cajiillary attraction, and thus 
produce a more even ground. Tlie colours employed for two “stipjiled” rollers, 
falling one over the otiior, may be thickened witl/stareh or gum Senegal, accord- 
ing as the stipjilc is roquirc'd to show' distinctly or to gradate imperceptibly. 
Sometimes the darker colour is thickenod with starch and the lightiu- with gum 
Senegal, in which case the gradation is distinct, but not too “hard.” 

The liest thicki'iiing for yielding even “blotches” is undoubtedly gum Si'negaJ 
or gum arabie, but it cannot be used for dark c.olours on account of the fact that 
colours thickened with it wash out a good deal on soaping, and, if strong, tend to 
soil the otlier parts of the pattern unci the wdiite ground of the cloth. For dark 
blotches, tht'H'foro, tragacantli, or tragacantli mixed with starch, are the 
thickenings most commonly employed ; and wdien the blotch is engraved in 
fine scale, starch alone is often a most suitahlo thickening agent to use, since it 
is clioap and ec.onomiscs oolouring matter. A colour thickened with gum Senegal, 
or even British gum, only yields about lialf the depth of shade of one of the 
same strength thickened with starch , hence starch should always be used 
wherever possible. Strongly alkaline and st rongly acid colours are, as a rule, 
thickenod witli either natural or artificial gums, as tlicy act on starchy*’ or 
, farinaceous bodies, and either thickeiuthem unduly and make tliem “sticky,” 
or decompose them altogether. 

Another point to notice is that tlie same colour does not give the same shade 
with difkuxmt thickenings. For instance, a colour composed of ^lizarin orange, 
Alizarin yellow. Alizarin blue, and acetate of chromium (a fawn colour) produces 
. reddish shades with starch, and much yellower and softer shades wdth tragacanth 
■ thickening ; so that, irrespective of depth, the tone of a colour is also influenced 

its thickening, and consequently thickenings are not interchangeable without 
Some alteration in the proportions of the constituents of a mixture of two Or . 
more colours. 

The order in which the- colours of a multicolour pattern are 'worked in the 
^printing machine further mfluences the choice of thickening in many cases j * 

' notably in those of delicat^^ easily soiled, and sensitive colours like pinks,' *, 
salmons, and terra-cotcas, fawns, drabs, and pale blues. In such cases, if ^ 
absolutely necessary to print those sensitive CMjlours first, it is always 
',|0 thifiken them with gum 'of some sort, since the, 

the surface .of A 





produces less soiling) than it would, or does, from the surface of a “starch 
‘ colour.’’ 

Broadly speaking, the thickening agents given below will, in general, be 
found the most suitable for the following styles of work - 

( a ) “Blotches” or Backgrounds. Bale: gum Senegal or gum ara])ie, and 
also British gum. Dark : gum tragacauth alone, or a mixture of tregaeanth 
, and starch. Wlnm starch alone is used, jt mostly reepnres llattening or distribut* 
ing evenly by passing under a “starch roller,” / c.'an unengraved Toiler, working 
in water or starch ])ast(', and furjiished with doctors as usual. 

(/>) Fine, SiiahJ‘ L\ij'REgsiONS. -Idiick colour of any tlmdoming chosen.’ 
Starch and the gums are the best , gum tragacauth the h'ast desirabh'. 

(c) Si’ii’i’iiED AVouk. — kor crisj) impi’cssions and shar[)ly detiucfl shadow, use 
thick colour^ ior obtaining delicate im[)(‘rcejTtibh^ gi’adation, use lliin gum 
SeiK'gal for pn'h'iamce, and hi the second jilaci' thin tragacauth or Biitish giun. 

{( i ) Where the colour is heouired to cenethate to tlu' back of the cloth, 
gum tragacauth is one of lh(‘ best thickiunngs to use, and after that, tapioiai 
starch, wheal sta,rch, and Jlour, all used as thin as jiossihh'. 

(c) Acid liESisrs, Dim'IIarges, and ( 'oijouns.-— (dim Sent'gal or British gum, 
either with or without (diina, clay. Starch may also be used in many instances. 

(/) Ai/Kaiine Dolours, Besis'Is, and Discharges.— ( dun Senegal, British 
gum, and sometimes mar/e starch. 

(//) “ Madder S'lw le ’ — Flour and starch, singly or mixed togi'llu'r. kdour is 
espi'cially good for thickening iron a,nd aluminium acetates as a rule, though it 
is mixed with a little staieh lor this ])urp()se. Bntisli gum is also used for light 
madder “ blotches ” and “pads.” 

(A) IhoMENT OoiiOURs. — Albumoi) and tragacauth ; more rarely albumen and 
wheat starch. 

(?) Soi'T (fOoDS, Flannelettes, Sateens, etc — (dim Sem^gal or gum tragacanth 
ai’e the bi'sl to use wherever they can be afibrded, eH])('cially if the pattern 
contains heavy masses of solid cfilour. Small masses ami outlines are better and 
mori' economically [irintcd in a starch-thickmn'd colour. British gum or dextrin 
is also a good thickening for blotches in these classes of work, and is usually 
substitiiti'd for the lugh-jinccd Scm^gal. British gum yiidds yellower shades 
of Alizarin pink than gum Simegal. 

These remarks must not be taken as con.stiluting hard and fast rules for the 
application of jiartieular tinckening mattei.s, but rather as iudi(‘atiug, in a slight 
degree, some of the pur[)oses to which they aie peculiarly adajited. It often 
h*appeiis that th(' printing jiriec of goods is too low to allow’ of their being 
executed in tlic best way, and in sued) cases the thickening is generally the first 
item to be cut dowui, so that, as previously stated, the choice of a thickening is 
governed by considerations other than its peculiar a])propriatcness to the work 
in hand. 


OXIDISING AND REDUCING AGENTS. 

Both oxidising and reducing agents plUy such an important part in texOTe 
iririting that, although they are dealt with to some extent in an (dementary 
oiirse in chiTuistry, it has been thought advisable to classify them under one 
les-ding, and to enumerate and briefly describe those which are specially applied 
T printing. 

Oxidising Agents. 

and na^t universal oxidising agent is naturally atmosphenc 
Alenin vs this for obb^ining various results, such as the 



oxidation of iron mordant in ageing, the discharge of tannic acid, the develop- 
ment of Indigo and other vat colours on the fibre, etc. The oxidising action of 
the air is strongly influenced by various conditions, e.g. whether the oxidation 
takes place in a neutral, acid, or alkaline medium, and whether with or without 
the assistance of such agencies as heat, moisture, and sunlight. In an acid or 
neutral medium, air oxidation is usually slow or does not take place. An 
example of slow oxidation in an acid rn^Hliiim is the ageing df calico impregnated 
with ferrous acetate (black liquor). In presence of alkalies, (Especially caustic 
alkalies, air oxidation usually proceeds much m(,m; rajiidly. Thus in neutral or 
acid solution, tannic, acid does not undergo oxidatv>n when exposed to the air, 
but in presence of caustic soda it is very rapidly oxidised and destroyed. 
Similarly, Indigo and other vat colours are afl expensed to the air after dyeing or 
printing and reducing in the alkaline^ condition, when oxidation takes place 
rapidly and evenly. If they were acidulated after dyeing or steaming, oxidation 
would indeed take ]flace, but it would lx; very slow. As in all (;hcmical changes, 
heat generally accelerates oxidation. Direct sunlight and ultra-violet light also 
seem to promotf; air oxidation, but no use is made of this in textile printing. 
The presence of moisture is in most imi's indispensable to oxidation. Thus 
indigm white, if perfectly dry, can be exjiosed to a dry atmos])hore without 
turning hlno, and hydrosulphiti' of soda, one of the most oxidisihle bodies, can 
be kept in dry air indeflnitely. As is well known, catalysts often favour air 
oxidation, but they do not And employment for this [uirpose in cidieo printing. 
A notable exception to this is met witli in (Ireen’s Aniline black process, in which 
paraphcnylcne diamine brings about the oxidation of aniline to Aniline black by 
atmospheric oxygen alone. 

In some cases of air oxidation it has becai noticed that the amount of oxygen 
consumed is considerably in excess (often double) of that required by theory. 
Thus, Herzog and Manchot found that if th(‘ barium compound of mdigo white 
is oxidised in the air, it yields Indigo blue and an eipiivahuit amount of hydrogen 
peroxide, and the reaction might be expressed by the equation 

<^1(1^1, N,()., + (D = + 11/),. 

It is assumed that, under such conditions, the oxygen molecule is split into 
two atoms of nascent oxygen, the reaction resulting in the simultaneous 
formation of Indigo and hydrogen peroxide, d'his constitutes one of the best 
examples of what is called “auto-oxidation.” In how far this phenomenon 
plays a part in textile colouring is not known with any degree of certainty, but 
it is possible that it may account ior some things which have hitherto remaindd 
unexplained. 

Ozone, which is technically jirodnceJ by the action of the silent electrical 
discharge on dry air, has been suggested as a rneans of bleaiihing, but has not 
met with practical success. 

Since oxygen is more readily soluble in water than nitrogen. It follows that 
» the air dissolved in water is richer in oxygen than the atmosphere Ordinary water 
must therefore be considered in a sense as an oxidising agent . when saturated 
Jlith air at atiinospheric pressure it c^aitains at the ordinary temperature about 
6 c.c. of dissolved oxygen per litre. 

Hydrogen Peroxide (H^O,), wl,ich comes into the market as a 3 per cent, 
aolution, and which is sometimes prepared by the user by adding sodium peroxide 
to cold dilute sulphuric acid, does not lend itself to any of the processes of 
but is largely used foV bleachingdelaines previous to their being printed. 

Umorme in the fro^ state w^as the first artificial bleaching agent employed 
for cotton. It was soon abandoned in favour of Eau de Javelle, this being 
suDs^uently replaced by bleaoh^j[ng powder. Within recent years liqueM 
cMonne has come into the marke^t, and is sold in steel cvlinderi^ from which * 
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the gas can be continuously drawn on opening the tap. Although endeavours 
have been made to re-introduce gaseous chlorine for the bleaching of calico and 
to utilise it for the chlorination of delaines, they have not l)(;en Huccessful. 

iloth in bleaching and in the chlorination of wool chlorine acts as an oxidising 
agent, decomposing water and liberating nasc,cnt oxygen. 

H.O-f CL-llHCl H-0. 

In water, cbl?)rine dissolves at the ordinary iemperature to the extent of 
2'4 vols. to one of water. The. aqueous solution, wliieli is best prejiared by 
adding bydroehloric acid to 4 solution of lileacbing po\\der or of liypochlonte 
of soda, finds ajiplication m the eblorina^ion of wool. 

Bleaching Powder, technically Iho most important of tlu' bypochlontes, is 
prepared by absorbing ehlorino in slakfd liim*, and is geiu'rally assuiiH'd to 
consist of a mixture of ealeium by])oehlorit(' and caleiuin eliloride, although it 
never (aintains the amount of available chloime di’innnded by the foininla 
Ca(()(d)^,H ( + 2 H., 0 . This should be 41) per cent., but a good bli'aehing 
powder siTlom contains more than db jier cent, of available eblorine. bh'aehing 
powder always sliows an alkaline ixiaction, this being due {“ilher to the prest'iice 
of Ireo bme or basic hypochlorites. Hleaching li(pior, obtaiiK'd by dissolving 
chlorme in milk of liiiu', comes into the imirket as a clear liquid, g('nerally slandmg 
at 2(S Tw., and containing, like bleaching ])o\\d('r, ealeium hypoehlorite as its 
effective eonstitm'nt. By hydro(;hlorie acid, calcium liy])Ochloi'ite, like other 
liypoehlorites, is deeomj)OS(;d with evolution of chlorine. 4'he chief use of 
bleae.hmg powder is in bleaching, hut small (piantities are absit used for clearing 
whites, th(' disehargi' of Turkey-red and other purposes. 

Hypochlorite of Soda is made by dissolving eJiloi'ine in eaiistie soda, or 
by the action of sodium carbonate on bleaching ]K)wd(‘r, or, lastly, by the 
electrolysis oi brine. It is used to a hunted extent m bleaching and m chlori- 
nating wool. 

Chlorate of Soda (NaCl()3) now comes into the markid in an almost pure 
condition, and, in conHC(pience of its being cheaper and much more soluble in 
water, has almost entirely replaced chlorate of 2'>ot(.uh as an oxidising agent in 
the tinctorial industries. 

Chlorate of soda comes into the market in the form of colourless crystals, 
and dissolves in its own weight of water at the ordinary temperature, and in 
half its weight at the boil. V\Tien used alone 111 a neutral or slightly alkaline 
'solution, it can scarcely be regarded as an oxidising agent. ; but 111 prisiaKH; of 
mhieral acids, and more e.speeially of catalysts like, vanadium chloride, eeriiim 
chloride, yellow prussiate, salts of copper, etc., it acts as a powerful oxidising 
agent, and is extensively employed as such in the production of Aniline black 
and in discharge work. ^ 

Barium Chlorate [Ha(ClOg).,] forms colourless crystals, which arc soluble ni 
water. It is n^t used as such in printing, but serves for the production of other 
chlorates, such as chlorate of alumina and aniline chlorate, by double decom- 
position with the corresponding sulphates. 

Chromic Acid (CrOg), althongh commercially available, is to* ^drastic 
oxidising agent to hud employment in textile printing. Its salts, however, the 
chromates and bichromates, are extensively used, 

Bichromatfe of Potash (K.^Crj^O^) crystallises in hard, well-defined orange 
crystals and is not very readily soluble in w^ater, the solution saturated at the 
ordinary temperature containing about ^ per cent, of the salt. As siioh it does 
not usually exert an oxidising action, though this may occur under certain 
conditions. Thus, if calico is impregnated with a solution of bichromate of 
potash and is then exposed to sunlight or to ultra-violet light, the fabric is 
^tende^ed through formation of oxy cellulose, and a considerable amount of 





oxide is precipitated on the fibres^ Mineral acids, like salpbnric 
liberate chromic acid from bichromate of potash. 

+ H,S()^ - 2Va% + K.^SO,^ + H,0. 


Chromate of Potash (K/vrO^) is easily obtained from the bicliromate by 
neutralising with jx^tash or caustic potash. • 

KoCr/V + 2K()H - 2K.f i<\ + H,0. 


Chromate of potasli forms yellow crystals, which are much more soluble in 
water than the liichromatc. In itself it is not an oxidising agent, but acts as 
such in presence of acids, such as sulnhuric'acid, because they liberate cliromic 
acid from it. 

Bichromate of Soda (Na/'r.,(h+ 21 !.,()) is much more readily soluble in 
water, and is also cheaper than l)ichromate of potash, and for these reasons it has 
almost entirely taken the place of the latU'r in textili! colouring. It forms 
orange-coloured deli(|uescent crystals, which dissolv^c in tlioir own weight of 
water at the ordinary temperature. In other respects it resembles the 
potassium salt. 

Chromate of Soda (Na/JrO, -f- 10II.,O) is obtained by neutralising the bi- 
chromate with soda or caustic soda. 

The chromat(;s and bichromates find extensiv(‘ application in the fixation of 
Aniline black and in Indigo discharge work. 

Bed pruBSiate of Potash fK, 5 Fe((!N)^.] comes into the market in the form of 
orange-red crystals. It is fairly soluble in water, and acts in jirescnce of 
caustic alkalies as a powerful oxidising agent. 

Permanganate of Potash (K MnO^). — A deep purple salt, possessing power- 
ful oxidising properties in either acid or alkaline solution It is occasionally 
used in the bleacliing of cotton, in the eradication of printing faults, in the 
discharging of colour from spoilt goods, and in the production of Manganese 
brown. It cannot he employed in printing, since its oxidising action is so 
energetic that it destroys all thickening agents except silicate of soda, and 
silicate of soda is an impracticable thickening for many reasons. 

Permanganate of I’otash, KMnO,,, is sold in the form of dark vioh't needle- 
shaped crystals, which dissolve in water with an inUnise bluish-red colour. 
Permanganate of potash is one of the most powerful oxidising agents, and acts 
as such ill n(3utral, alkaline, and acid solution. When acting in neutral 
solution it deposits hydrated peroxide of manganese, and simultaneously lilieraV'S 
caustic potash. ^ 


2KMn(), -{- 3IIoO = 2K( >11 -f 2Mn<)(<)H), -f 30. 

% 

It is a good bleaching agent for cotton and linen, and finals some application 
as such. According to H. Kammeror (Eng. J^at. No. 5612, l907), it may be 
used for preparing wool for printing by running the material through a 10 per 
cent, solution of sulphuric acid conhiining a small amount of permanganate. 
JThe procesS^ias several advantages oyer the usual chlorinating process. 

The other well-known oxidising agents are only of very small importance in 
textile printing. Thus, sodium nitrate has been more or less successfully 
employed for Indigo discharge work according to Freiberger’s process, 

Bromate of Soda has been suggested for the same purpose. 

Persulphates and perborates have aJso been suggested as oxidising agents 
for yarious purposes, but it is doubtful whether they find any application at 
at present in textile printing, The same applies to peroxide of lead, ®® 
apd peroxide of mai^ ferric and 

' ^ mild oridisipg 
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MtioJi in textile colouring, they are usually regarded more in the light of 
Carriers of oxygen than of oxidising agents. 


Reducing Agents. 

Broadly speaking^ reducing agents may ])e deline<l as sultslancos winch more 
or less readily withdraw combined oxygen from 01 add h^diogim to other 
substances. They generally consist either of elc'nuMitary hodu's like zinc and 
other metals in a fine state of di^;islon (;dso im'ialloids like icd jiliosphonis), or of 
low'cr oxides or compounds (rf lowei’ OAides of tlu' eleiiKnits w Inch readily jiass 
into a liiglicr state of oxidation. 

In textile printing, reducing agmits lind a})[)lication for si'veral diflcront 
purposes. Thus they may he used for reducing inelallic oxides, sucli as ferric 
oxide, to prevent local fixation of the iron, or of chromic acid, as in certain 
processes of mordanting cotton with chromium, or, again, foi tlu- discharge of 
Manganese lironze. Another use is for redneing Indigo and otlu'r vat dyes to 
their alkali-soluble leneo compounds, and in this cajiacity liny lind emjiloymcnt 
iu dyeing, in direct ])rinting, and in discharge' work. Their action on uzo dyes is 
of a ditlereiit character, inasmuch as tlu'sc are comp]el.(']\' destroye'd when 
reduced, and tlie colour doe's not e'emse'ejuently n'tuin ein ('xposurc' to the air. 
The rupture ol thei meilee'iile invariably takes place; in the a/o grouj). Thus, in 
the case of Aljihanajdithylaminc claret, the redm-tion take's ])lae*(' accoiding to 
the cepiatiem 

alphanaphthylaminc and amide)naphthe)l re'siilting. 

In case the aze) elye; contains twei iizee greupis, it is evidemt that it will reepiini 
twice the; amount e)f reducing agent ; anel if it e'ontams a nitro gioiip, the* amount 
reejiiired is still iurther incre;ased. Thus, in discharging bara-iiitraniliiie re^l, 
four e)f hydreigcn arc reepiired for the azo group and six feir the' nitro greai}), 
according to the; e'ejiiation 
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Not all aze) dyes are reduced with the same facilily. Thus, most of the 
direct ce)tte>n cedours are easily discharged by reebicing agents, while the in.soliible 
alo dyes are much more; diHicult tei elischarge. With mixtures of azo dyes, 
selective action is semietimes noticed^ A ty[)ical case of this kind may ho 
observed in the green prexlnced by dyeing cotton with a mixture of (-liiyso- 
pheniiio and Diamine sky blue. If this is treajted wuth stannous chloride, the blue 
only is discha^ed, leaving the yellow^ intact ; l)ut if titanoiis eihleiride he applied 
in limited amount, the yellow' only is discharged ; with excess of the latter 
reagent, tlie whole of the colour is discharged. 

In some cases a leuco compound of a colouring matter may s^ve for the 
reduction of another colouring ftiatter. Thus, according to Eng. 1 ’a^No. 21746, 
1905, the alkaline solution of Indigo wdiite’, if allowed to act upon Bronvindigo, 
reduces the latter to its alkali-soluble leuco compound, Indigo being precipitated. 
Advantage ief taken of this behaviour of the leuco compounds of ci'rtain dyestuffs, 
such as Patent blue, Erioglaucine and Induline scarlet, in order to accentuate 
the discharging action of hydrosulpliite (sulphoxylates). The amount, of dye- 
attiff required in the discharge paste is very small in comparison with the 
hjjitpsulphite present, so that the former appears to act in a sense as a “ carrier 
S^ill bj^tter results are obtained by substituting anthraquinon for 
siibstance is readily reduced by the hydrosulphite 
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to tho corresponding hydroanthraquinon, and this in turn reduces the dyestuff 
being reconverted thereby into anthraquinon, the cycle of reactions continuing 
until the reduction is complete. 

Another important function of n'ducing agents in textile printing is based 
upon their action on diazo compounds, which are reduced thereby to the 
corresponding hydrazines, which latter do not react with phenols to form dye- 
stuffs. Thus, when stannous chloride is allowed to act on nitro-diazobenzene 
chloride; (diazotised paranitranllme), reeVic-tiem takes pla(;o in thf following sense : 

This tyjie of reduction is utilised in the production of the resist style in the 
application of insoluble azo dyes (v-'?’.). 

Zinc Dust, or zinc ])owd{'r, is the product which distils over from the retorts 
in the oxtrac.tion of th(^ metal from its oies It forms a tine, heavy, slate- 
coloiinal powder, which consists of a mixture of metallic zinc and oxide of zinc. 
A good jirodiict should contain about SO ])er cent, of metallic zinc. Exposed 
to a dam]) atmos])here, zinc jiowder is liable to deteriorate rapidly, oxidation 
taking place'. 

Although zine ])owder constitutes one of tin' most jxiwerful I’edueiiig agents, 
it finds practically no direct apjilication m ])rmiing, partly on account of its 
toudoncy to stick in tin* engravings of the ]»riiiting rolh'is, and partly because of 
the grit winch it contains. On the other hand, it is the chicF n'ducing agent 
employed in the dyeing of Jtidigo and (‘(‘rtain other \at dyi's, and also si'i'ves as 
the reducing agi'iit in tin' manufacture of liydrosnlphitcs. When acting in its 
capacity of reducing agent, zinc passes directly to the condition of zinc oxide, 
ZiiO, no intcriin'diatc lower oxide iicing known. 

Stannous Chloride (Snf 'l.,.2HO.^), technically known as “Tin crystals,” forms 
xvell-defincd colourless crystals, and usually conn's into the market in hermeti- 
cally sealed iron drums. It is a fairly strong reducing agent, and was formerly 
used in large (piantities in calico and wool printing for discharging azo dyes, and 
in calico printing as a resist under insolnhle azo dyes. At the jin'scnt time it 
has h('on to a largo extent replae('<l by cheaper and more ('theient reducing 
agents. The a(picous solutions of stannous chloride show a tendency to 
hydrolyse, with formation of free hydrochloric acid, which may bring about the 
tendering of cotton To obviate this defect, sodium acetate or ammotiiuba 
sulphocyaiiide is usually added to jirinting pastes containing stannous 
chloride. 

Titanous Chloride (TiCl,,) coim^ into tlic market in the form of a dark violet 
20 per cent, solution. It is one of the most powerful ac^d reducing agents 
known, but has not hitherto been successfully applied in calico printing on 
* account of its acidity, which causes tendering on drying or steaming. In dilute 
aqueous solution this defect does not occur ; and in consequence of the rapidity 
and comple\t 4 K\ss with which it reduces azo dye», titanous chloride is the most 
suitable reagent for stripping tliese colours, c.y. in spoilt work. To prevent the 
precipitation on the fibre, in such cases, of titanic hydrate, some oxalic acid 
should be added to the stripping hath. Titanous sulphate [Ti.fSO^)] is also 
a commercial article in a 20 per cent, solution, and is used, like the chloride, 
for stripping purposes. 

Titanous Sulphocyanide [Ti(CNS)3j obtained by double decomposition of 
titanous sulphate and barium sulphocyanide, while being as energetic a reducing 
agent as the chloride, does not tender the cotton fibre, and can subsequently 
; be employed with good results id discharging direct colours, insolubk fsaC 
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and Indigo. In acting as a reducing agent in discharge work, it mordantH the 
cotton in the discharged parts with titanic liydrate, so that tlie goods may be 
subsequently dyed, if desired, in any mordant colour, a coloured discharge being 
thus obtained. Thus, if calico dyed a medium shade of Indigo is jiriuterl with 
thickened titanous sulphocyanide. dried, and run tlirough boiling caiistii; soda 
at 2° Tw., a white pattern on a blue ground results. If tlie jiiece is then dyed 
in Alizarin orange, it brilliant (and fast) orange pattern on a Idue ground is 
obtaiiu'd. By printing simultaneously two (ailonrs ’’ on liidigo-dyed ealieo, one 
containing hydrosulpliito N.h\ (free from zinc), and the other titanous sulpho- 
cyanidc, drying, steaming, mining througli boiling euustic soda, and then dyeing 
in Alizarin orange, both white and orangii patterns arc olitained on a blue 
ground. 

Ferrous Sulphate or Copperas (F(sS()^.71IA)) (see also ]). 191) is not a jiower- 
ful reducing agent in neutral or acid solution. Wdicn acted upon by caustic 
alkalies or milk of lime it is discomposed, yielding ferrous hydrate, 


FeSO.^ + 2NaOH = Fe(()il), + Na,.S()^, 

which IS a fairly strong reducing agent. Fxposed to the air, it rapidly absorbs 
oxygen, with Formation of ferric hydrate, 

2Fe(()H), + () f ll,,()-2Fe(()H),j. 

Ferrous sulphate w'a,s formerly used very largely for the ^‘setting” of Indigo 
vats, but its use for tins purpose is now vi'ry n'stricted, ])artly owing to the 
exc(‘ssive amount of sediment found 111 tlie vat, and })ai-tly on aecounl of tlie loss 
of Indigo (about 20 percent.) which is cx])crieiiced in dyeing in the “copperas 
vat.’^ Small quantities of ferrous sulpliate are used in the direct printing of 
IndautlireiK' O/.v.). 

Sodium Hydrosulphite (iVa>S.,0^).- According to Seliar a solution of this 
salt wuis lirst [irepared by Sclmnliein, who recognised its redueing ])roperties. 
Schiitzenberger lirst prejiared it in a solid state, and ascertained its composition 
to be NallSOo. The later researches of Bernthsen and others have shown, how- 
ever, that its eonqiosition is represented by the formula Na^SA)^. 

Hydrosulphurons acid and its salts may be prepared in many dififerent ways, 
but only one of these is used in practice, viz. the reduction of bisulphite of soda 
by means of zinc powder. Under the most favourable conditions the reaction 
takes place according to the followdng C(piation, 

3Zn -h lONaHSOg ^ Zn 3 Na^,S,jO^^ + NaoSO^ H- SNagSA).^ + 51JA), 

so that 65 parts of zinc should yield 174 jiarts solid bydrosidphitc of soda. 

A solution of hydrosulpbite of soda is frequently prepared in the works for 
Indigo dyeiiig'4)y adding zinc powder to commercial bisulpliitos of soda, in the 
proportion of one pound of the former to one gallon of tlie latter, means being 
taken (e.//. addition of ice) to prevent undue heating. When the reaction is * 
over, milk of lime is added in excess, and the product may then be^ed directly 
for dissolving Indigo, or as an addition to *the vat. It is preferable, however, to 
filter the solution, e.(/. through a filter press, but in doing so every care sliould 
be taken to prevent exposure of the liquid to the air, otherwise oxidation of the 
hydrosulphite may take place so rapidly that in a short time the solution loses 
its reducing power. 

For some years past solid hydros’ulphite of soda, ^ containing amounts of 
Na 2 Ss ^4 varying from 60 to 95 per cent., has been in the market in the form 
of ^ dry, almost white, powder. It is largely used in the dyeing of Indigo and 
Other vat dyes, but, owing to the rapidity with which its solutions oxidise in 



;^nwci; witlj'tlie aiKit is not suitable for textile printing. oxidit^ in the 

'iir -hydrosulphite of soda yields i)isulphite of soda, 

Na,,S ,0^ + H^O + 0 = 2NaHS()3. 

Bamiianti, ThcHinar, and Frossard discovered that when hydrosidphite of 
soda is treated with formaldehyde, it yields a compound wj^ncli is stable in the 
,air, but is decomposed on steaming;, and then exerts a powerful, reducing action. 
By their discovery the use of hydrosidphite in Uixtile printing was rendered 
practicable, with the result that many nca and valuable eflects have thereby 
been introduced which coidd not previously he ohhiSncd. 

When concimtratcd aipicoiis solutions of Jiydrosulphitc of soda and formal- 
dehyde ar(5 mi\(Hl, an elevation of tcmjicratnrc takes place and a compound is 
formed having the composition Na.,S.,0|.2(dl.,() lll.,0, and this product comes 
into the market under various names, sudi as Hydrosulphite N.F., Hyi’aldite A. 

If the solution of this formaldehyde compound is subjected to fractional 
crystallisation it soparates into two ])ro(lucts, viz. the formaldehyde compound 
of bisulphite of soda aial the formaldehyde compound of ihilphoxylate of soda 
(NaHSO^), 


Na,S.,0,,2ClF0 -j- lip = NaHSOg.f.'H./) + NaH802.(dI,0. 

The pure sulphoxylato of soda has not betni isolated. Its formahh'hydo 
compound, when acting as a reducing agent, is converted into the formaldehyde 
compound of bisulphite of soda, and, as will ho seen from the eipiatiou 

NaHSOj.CH.^O -f 0 - NaliSCVCH./), 

has twice the reducing ca[)acity of ordinary hydrosulpliito-formaldehyde. 

The sodium sulphoxylato hydrosulphite compound (xNallSO. 2 Ull 2 O. 2 H 2 O) 
comes into the market under diHercnt names, such as Rongalite C., Hydro- 
Sulphite N.F. (cone.), Hyraldite (cone.), in the form of irregular lumps which 
are white or colourless and senii-transliicent. When kept for some time it 
■gradually deteriorates and gives olf a disagreeable smell. It is readily soluble 
in water, and the aipieous solution may even be boiled in contact with the air 
without losing its reducing action. When printed on calico or other material, 
dried and steamed (especially if the steam is superheated), it acts as a powerful 
reducing agent and docs not tender the material. 

Reductite is the name given to a compound of hydrosulphite of soda and 
glucose. It comes into the market in the form of a grey-coloured paste, and 
iis used for the same purposes as the fornftildohydo compound. 

^ ' Alkaline sulphides, especially sodium sulphide (Na 2 S), though cheap, and 
. in many cases efficient as reducing agents, cannot he used in textile printing 
' on account of their corrosive action on the copper rollers of the priRting machine. 
Sulphites and Bisulphites.— Of the sulphites, potassium sulphite (K^SOg) 
been used in considerable quantities in resist work under insoluble azo dyes, 
V pn account\f its great solubility in water. It cqmes into the market as a con- 
jf^ntrated aqueous solution, standing* at 90° Tw. Potassium sulphite, while 
/acting as an efficient resist under Paranitraniline red, Alphanaphthylamine 
"‘ darct, etc., does not coagulate albumen, and can consequently be*employed in 
conjunction with pigment colours for obtaining coloured resists. For white 
the cheaper bisulphite of soda y^aHSOg) is largely employed at the 
time. It comes into the market *in solution, generally marking 62° Tw., 
form of the solid metabisulphite (KagSgOg), , 

j^seniotis Oxide (AsgOg), geperaUy known as white arsemev*' 
as a naild reducing agent. It is wld in the form of a fine white>«^ 



litmted 'application ftS a reducing agent in preventing the fixation of iron. 
/Arsemc trisuiphide (AS2S3) was forinerly used as a reducing agent for Indigo. 

Of other inorganic substances, Hydrazine sulphate (N2H4.H2SO.J) may bo 
mentioned as having been suggested as a means for diseharging cbrect (cotton 
colours; but altbough it is now technically available, it is doubtfal wljotlKu it 
finds any ajiplicatioii in textile printing. 

Glucose (bYJI^.,(\)*is prepared by bydrolysing starcli by healing iindm- ]uos- 
sure with dilute «iilphurie acid. The itcid is si ’ostMjiK'iitly neutialised and 
removed by iniuins of milk of lime, (ducose comes into tlu' market in the foim 
of irregular lumps of a brownish’ colour, or in the form of a colourless IraiiS' 
parent thick syrup known as ‘^crystal glucose ” In eitlu'r case the product does 
not consist of pure' glucose, but contains, besides, many oilier organic compounds. 
In presence of caiistie soda, glucose acts as*a fairly powerful reducing agent, and 
is largely used 111 the direct priiiimg of Judigo by the so callt'd “ glu(‘os(‘” or 
“Schlieper and llaum ” process. It also finds eiipdoymcnf for tlie fixation of 
other vat dyes and of sulphide colours. 
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STYLES OF PRINTING. 

Genehal. — Technically Hjx'jiking, calico {iniits arc not classified according to 
their styles of design, tint according to their modes of production. What is 
meant, therefore, when a piece of print is desm’da'd as belonging to a certain 
“style,” IS that it has been (‘xeciitcd by a partuailar proc.ess, a ])roc,ess iinolving 
a senes of chemical and ineciiaiiical operations more or less peculiar to itself. 
Some of these operations may (and sometimcis do) individually form parts of other 
processes, but wlnai certain of tluMn are associated and ])eu-formed in a definite 
order, they cmistitute a definite process and give risii to a (hdinite “style of 
printing” Jlence calico prints are divided into distinct grou[)s or “styles” 
according to the means whereby their colours are applied to and fixed upon 
the fibre. 

This by no means implies that only one class of colouring matter can be used 
for a particular style. On the contrary, all colours that are cajiable of being 
applied and fixed in the same general way can be printed m (iombination so 
long as no one of them injuriously atlects the others. Thus the various colours 
of an elaborate multicolour pattern, whilst porha[)s lieanng no n'semblaiice to 
each other in chemical composition, ari' yet eaipable of being applied and treated 
in the same way, simply Is'canse each of them possesses certain properties which 
enable it to withstand the action of the various operations that are essential to 
the full d(‘velopment and fixation of each of the others. It must not be supposed 
from this that all colours belonging to a certain style of work can be [irinted 
together indiscriminately. Their powers of resistance to acids, a,lkali(xs, soap, 
etc., vary considerably, and must be taken into account when certain colours arc 
iiSGkd. For instaiK-e, pale sliades of ultramarine liluc printed along with sti'ong 
Alizarin red and basic aniline colours aje liable to be destroyed by the acid 
fumes given off by the red during “steaming,” or liy the accidental acidity of 
the tartar emetic bath used for fixing the liitler ; and, again, Jhuissian blue 
printed in combiu.ition with the same colours is decomposed and converted into 
a buff by the h^, strong soap solution through which they are usually passed 
after steaming, fixing, and w'ashing. In these and numerous other cases, when 
an unstable colour cannot be replaced, it is neocHsary to modify the pr^ess, and 
thus the main divivsions or “styles” of calico printing are furthei^ulKlivided 
into minor styles. Instances of this necessity for sfieeial treatment might be 
multiplied ad but the above will serve to sliow' that sensitive colours 

cannot be empbiyed in combination with tliosc containing ingredients which are 
apt to act upon them detrimentally, even though both elasses of colour may 
belong to the same general “style.” •• 

To classify the styles of printing satisfactorily is a somewliat difiicnlt matter, 
by reason of the fact that some of them will not readily take tlieir jdaee in any 
list, while others may be classed in several. On the whole, however, the 
foUh’Sihg arrangement will be found convenient. 

■ “ ' 24S 
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There are — 

(1) DiiiEOT PRINTED STYLES, in wliicli the colour is applied directly to the 
fibre by printing, and fixed thereon by “steaming/’ 

(2) Dyed Styles. — A mordant being first fixed upon the fibre, and the 
colour afterwards applied by dyeing. 

(3) Insoluble Azo (bLOUR Styi.es, depending on the production, b} 
combination of diazo compounds with phenols, of the actual colouring mattci 
on the fibre. 

f4) “DisciiARfiE ” Styles, in which a dyed ground or a mordant is removed 
locally, leaving a white or coloured pattern on the original ground 

(5) “Resist” or “Reserve” STYiiEs, the object of which is to [)rodiice n 
pattern on a coloured ground by first printi'ng on the white cloth a substance 
that will prevent the fixation of any* colouring matter or mordant ai'terwardt 
applied over it, 

(6) Raised Styles. -- Similar in many resjiects to tlu' “dy('d styles,” luit 
produced with mineral bodies in jilace of dyestufis, which ari' practically ah 
organic bodies. 

(7) Lininos. — A mixed style, made up of many otlun’s, but distinguished foi 
the most part by the class of its ])atterns and colour etlects. 

(8) Metal brintino Styles. — The application of metallic powdi'rs to the 
production of designs in gold, silver, etc. 

(9) “Crei'OxNs” or “UiiiMi’s.” — A style of work has(‘d upon the action of 
strong caustic soda on cotton, and whereby crinkled stripe efi’ects arc obtained 
by printing on plain cloth. 

And lastly, as belonging to no one style, those classes of woi'k which arc 
executed by a combination of parts of two or more styles, and cannot, then'fori', 
be included in any, since they jiartake of tlu' nature of sevmal. Some combined 
styles are so generally em[)toyed as to constitute distinct classes. These will 
be dealt with as they occur in the consideration of the pioca'ssi's by which they 
are produced. 

The above distinctions of styles arc basi'd upon the means and metliods of 
applying colour to, and fixing it upon, the fibre, and as such tluyv lejiri'sent the 
general methods employed in the execution of all kinds of calico prints, be their 
ultimate use what it may. The textile colourist has nothing to do with the 
purpose to which a print is put beyond «up])lyiug suitable colours, and there- 
fore the above technical arrangement of “styles ’’lias been adopt'd in jireforcncc 
to that according to which goods are divided into cretonnes, dress goods, 
shirtings, etc. 

Each of the foregoing styles may la; subdivided into minor styles according 
to the class of colouring matter employed, but, in the mam, the operations 
connected with these modifications remain the same, although the chemical 
reactions they bring about are diflerent ; so that all colouripg matters that are 
capable of being applied and fixed in the same general way Vnay be printed 
together, if they do not react upon one another in process. 

(1) DIRECT .PRINTED' STYLES. 

In direct printed styles the colour is applied to the fabric along with various 
substances wdiich form an insoluble precipitate with it on “sL'aming” for a 
longer or shorter period. Amongst the most important colours applied in this 
Way are those known as the Alizarin colours, basic colours, direct colours, 
Sulphide colours, vegetable colours, Aniline black, and certain mineral colours 
and pigments. 

After printing, the goods are simply dried and then steamed, and, after a 
fixing process in the case of basr. colours, soaped and washed. 
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The “direct style” might much more appropriately be called the “steam 
style,” since steaming is its most distinctive feature; but tlie term “steam 
style” has unfortunately been ’applied, in sonie (piarteis, to a class of work 
distinguished by its defects -c.y. its gaudy colour, inharmonious combinations, 
general “looseness” to light and washing, and its utter lack of either technical 
or artistic merit — and consc<jucntly “ steam work ” lias come to be looki'd upon 
by the public, at least the untrained, as id^uitical with the worst and 
cheapest of poor goods. So far from this being tiie case, however, some of the 
finest and the fastest colours 1 nown arc fixed by “steaming,” and some of 
the highest class work jirorlu^ed is steam work. 

'’J’he fastness of steam colours d^'pf^n^l^ upon the colour lake being formed 
on the cloth itself ; and in order to prevent any combination taking place 
between the xeirious ingredients of a colour before printing, the mordants 
lunployi'd are only smdi as have no action on tlie colouring matter in the cold 
or in presence of certain substances added to further lessen their afiimty for the 
colour base. In steaming, these rostranu'rs are volatilised or decomposed, and, 
at the high tem])('ra.ture of the chamber, the mordants and colouring jirinciples 
combine to produc(‘ an insoluble lake, wlbudi virtually dyes the cloth in just 
those jiarts printed. The colours developed l)y steam usually rcipiiro sevi'ral 
other opi'rations to fix tlu'in thonmgldy on the cloth ; and tlu' latter is also 
usually pn'pari'd in oh'ine, or some preparation of oh'ine and tin, for the 
purposi' of ])oth brightiMiing the colours and rendering them faster to soap, etc. 

ddie usual ])rocess followed in tlu' production of tlu' “fast steam style” 
consists in thi' following smacs of ojierations : — 

(d) I’ui-n’AuiNU. — l^id the cloth in a 5 p('r cent, solution of castor oil 
oh'ine (soda or ammonia ricinoleate, with or without the addition of stannous 
or stannii* salts). Dry. 

(h) Printino. 

(c) Stkaminu in continuous or cottage steamers. 

(d) FixiNO in t -2 per cent, solution of tartar emetic and chalk. 

(e) CiiKOMfNu (where napii^d) in 1 per cent, solution of bichromate of 
potash. 

(/■) SoAriNu SteaiiH'd goods are always soaped to clear out all supertluous 
matters The strength of the soap solution varies from i ptT cent, of soap, 
and its teni])erature between 160" F. and the boil, according to the colours and 
efiects reipiired. 

Fixing, chroming, soaping, and washing are all performed in tlie “continuous 
open soaper” already described. Where go»)ds contain no basic colours, the 
fixing is omitted ; and where Aniline bl.mk or tJatechu or steam Prussian blue 
are absiuit, the chroming may likewise be dispensed wdth. Alizarin colours 
and other mordant colours reipiire no other •treatment after steaming than a 
simple washing 4}.nd Boaping. At the same time they arc easily cajiable of with- 
standing the other operations, and can therefore be used in combination with 
practically evm’y colour fixed by “steaming.” 

Indigo and similar vat colours, Aniline black, and Paramino luo^iT may also 
be included amongst the colours applied directly to the fibre by printing. They 
arc not really “steam colours” in the ordinary sense of the term, neither 
can they be introduced into so great a variety of colour schemes as some of 
the “steam colours” proper; but “steaming” or “rapid ageing” in a rapid 
ager is essential to their fixation; and in so far as they are applied and fixed 
by the same mechanical moans as ordinary steam colour.s, they may, for 
convenience, be classed in one of the subdivisions of “direct printing.” 

Application of Mordant Colours. — By “ mordant colours ” arc understood 
those colouring matters which, while possessing no colouring power of any 
practical use in themselves, are yet capable of combining with metallic oxides 
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so tom insoluble coloured precipitates on the cloth. They constitute perhaps 
the most important series of colours at the disposal of the calico printer ; and 
if they do not yield the most brilliant shades, they at least possess qualities 
which compensate for this lack, and which render them of the utmost value in 
the production of the highest class of decorative designs, and not less so in that 
of dress floods and strictly utilitarian fabrics. 

As a class, the mordant colours are'easily applied ; they fui/iish a good range 
of rich, full colours, varying from bright reds, yellows, blues, and greens, to the 
softest and most delicate tones of grey, fawn, olive, and salmon; in ‘‘direct 
printing” any of them may be associated m alihost any colour scheme, thus 
allowing of tlie designer’s ideas being realised to the fullest extent, and affording 
the colourist ample scope in the arrangement of his colour comhinatioiis ; and 
above all, th(\y are fast to light and soaj). 

Many of the /n/v.s produced by the mordant colours are identical with those 
used by artists ; and of the rest, the greater niirnher are eijually rich and 
permanent, so that an artist designer need have no fear of his work being 
crippled in reproduction if his design is drawn up, in the first instance, with due 
regard to the limitations and possibilities of calico printing Much of the 
outcry at modern colours is neither more nor less tlian an expression of 
ignorance , and if the self-satisfied critics would only condescend to even dabble 
in the suhj(>et tliey descant upon, they would soon learn to keep sihmee in the 
company of expert (diemists and calico printers, who at least do know wliat they 
are using when they apjily certain siibstanees to cotton, liium, wool, or silk, and 
that is more than most “art critics” know when they attempt to belittle the 
results obtained by scientific research, and at the cost of much money, many 
failures, and long experience. 

Amongst the most extensively employed “mordant colours” are : Alizarin of 
all brands ; Alizarin yellows, blues, greens, heliotropes, grenates, and Bordeaux ; 
Alizarin orange or Nitro-alizarin ; Alizarin viridine; Alizarin cyanines; 
Anthracene brown, yellow, and bine ; ('hrome violet and Chrome violet blue ; 
Solid green 0 ; Callocyanine, Gallopurjile, and CaTulcin olive ; (dironie Azurol S, 
Modern blue, Blue 1900, etc ; the vegetable dyestuffs -- Logwood, Quercitron 
bark, and Ik'rsian berries ; and, in addition, various brands, preparations, and 
derivatives of the foregoing and of a vast number of other dyestuffs, mostly 
artificial, which are applied similarly. 

Alizarin is the best type of mordant colours, inasmuch as it yields the 
brightest, fastest, and most varied range of colours witli different mordants. Its 
alumina lake is red ; its iron lake black or purple, according to the strength' of 
the iron ; its tin lake is orange ; its chromium lake a rich claret shade ; and its 
mixed alumina and iron lake a strong, deep, full chocolate, which can be rniide to 
approach black or red by increasing or diminishing the proportion of the iron to 
the alumina. A fine chocolate is also obtained from a mixed chromium and iron 
mordant; this is usually the chocolate employed in “steam work,” for which it 
is frequently “tonod” by the addition of a little yellow— Quercitron bark. The 
orange Alizarin and tin is only utilised in the brightening of the red, to 
which it imports a brilliant scarlet tone ; a better and purer orange is obtained 
from Nitro-alizarin in combination with alumina and tin. A rich, w^arm brown 
is given by Nitro-alizarin and chromium mordants, but the iron lake is of no 
great interest. ' 

Alizarin is the essential colouring principle of the madder 

root, and is prepared artificially and in'large quantities from anthracene — a coal- 
tar product. It is a yellow powder sent out by the makers, ground up in water, 
in the form of a 20 per cent, paste ; it is insoluble in cold \yater, but is so fihely, 
ground that it combines readily with its mordants on “steaming/* and'so doeis 
pot require to be dissoh^ in any medium before usOv . 1 
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^ closely resembling Alizarin in their ohcniical composi- 

tion and general properties arc-(l) Anthrapiirpurin, (2) Flavopurpurin, and 
(.5) lurpiirin. Ihcy all givg shades of rod with alumina, and behave in the 
same way as Alizarin towards'other nauvlants. Alizarin itself yields a crimson 
shade of red ; Anthrapuri)iirin a bright full red , Flavopurpurin a yellow and 
rather flat red; am^l Purpurin, a dull bluish red, incliniug to a hrownish or 
claret tone. M^vtures of Alizarin with. Anthrajuirpurin or Flavopurpurin are 
sold as “ hhie and yellow shades of Alizarin ” respectivi'ly ; and it is such mixtures 
that form the difhwent commercbil brands of Alizarin. Those containing a large 
proportion of Flavopur])uftn are mostly enifiloyed for reds and brownish 
chocolates, while those containing niore Anthrapiirpurin are the best for jiinks 
and claret shades. Pure Alizarin in combination with alumina yields deep 
pure crimson shades, and with chromium, full, rich maroons ; it is also the best 
for purples. 

Nitoo-Apizahin or Aijzarin OiiANciE [0,,H ,N0.,.(()H).,] is applied ii. the 
. Alizarin, from wliieh it is prepared by the action of nitrons acid, 

With alumina or stannic mordants it yields orange shades remarkable for their 
bnllianey, luid with chroniiiim mordants a fine orange brown. lioth colours 
are fast to light and soap. 

Most of the other mordant colours, with the exception of the vegetable 
dyestuffs, yield only slightly different shades of one colour, whatever the mordant 
used may he. Logwood is only employed with chromium and iron salts for 
blacks and Persian berries and (,>u(‘rcitrou hark give various tones of yellow 
with alumina and tm mordants, and in strong colours, browns with chromium 
mordants. In practice, no other mordants are used for the vegetal >le colours. 
Sapaii wood finds a limited use in some “ steam chocolates, as a cheap (but 
loose) substitute for Alizarin. 

As a general rule, the monlant colours yield the (inest results when pHnted 
on oil-prepared cloth. The percentage of fatty iiiatler put into the cloth will 
vary with the depth of the colours to he printed ; and the (piestion as to whether 
or not tin oleates should be introduced will also he decided by the shades to be 
produced. Tin compounds should be avoided whenever a bright Alizariiidron 
purple is desired, as the sliado would be dulled considerably by the addition of 
orange, due to the combination of part of the Alizarin with the tin in the 
prepaie. A pure castor oil “oleine 'Ms a good standard “prejiare,'’ and can 
be used for all styles. For reds and pinks and most basic Aniline colours the 
addition of tin improves the shades, but it is not absolutely essential to the 
aftainmeiit ol good results, and can be used or not as desired. For dark steam 
colours about b per cent, of fatty matter is applied to the cloth ; for light 
colours, half that quantity is sufficient. The percentage refers to the strength 
of the solution of oleine thus 

b per cent? Oil Prepare. 

1 part ricinolcate of soda, or an “oleine” 25 per cent 
4 „ water. 

As the cloth often absorbs its own weight of liquor, it will approjnmatcly take 
up the amount of fatty matter represented by the percentage of the “prepare,” 
all the water being driven off on drying. 

With the Exception of Alizarin reds, pinks, scarlets, and oranges, the com- 
position of most “steam printing colours” is extremely simple, requiring little 
beyond a suitable thickening, a little a'cetic acid, and a single mordant. But 
reds, pinks, etc., are somewhat more complicated, since bright shades with 
Alizarin can only be obtained by a combination of alumina, tin, lime, and oil, 
together with tartaric, citric, or oxalic acids, either free or as salts of the 
baaeB>^ As a matter of fact, lime is aonarentlv neceksarv to the full 
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development of all shades obtained from Alizarin, and consequently it enters 
into all that are employed as self colours ; it may be left out of colours used 
solely for the makin^^ of compound shades, though its inclusion is by no means 
detrimental in most cases when^ Alizarin blue is absent. On the whole, however, 
lime salts are better avoided wlum their presence is unnecessary, sinea; they 
precipitate a large number of colouring matters, and it is not always possible to 
foresee what colouring ma, Iters will baye to be added to a 'compound shade to 
bring it up to the re(]uircd standard. 

In passing, it may be notial that the mordant colours when applied by 
direct printing are as often c.alled “extract colours, ’V from tins fact that originally 
the first sb'ain (silours were prepared from extracts of Madder, Logwood, (j)uer- 
citron bark, and other vegetable colouring matters. 

In the following examples of printing (jolours, care has beem taken to select 
only such typical (‘xam])l(‘s as have, uiuh'r proper conditions, yielded consistently 
gooj^ results < HI tlu' larges scale. Keyond giving these necexssary types, it would 
be useless to enlarge* the text, witii a mass eef “practical receupts,”. e-einsisting 
of mere modiheatiems of those givem, feu- altheuigh the^ priucijile's inveilved always ■ 
remain the sauK;, theur weu-king details eldier ae-ceirding to the varying ceinelitiems 
under wliie-h they are* applied ; anel success elepe-nels upein so many factors, that 
each firm in adopting a jirocoss has generally to nmelify it tei seime extent in' 
order to ensure the be'st results being obtained freun its existing jilant, system, 
and methods of work. 

No two firms make u[) their colours in e^xactly tiie^ same way , and eonso- 
quently the recipes given beleiw must neit be take-n as re'pre'senting the only 
proportions, or e'Ven ingreelionts, possible to use, but must rather be regarded as 
a selection from th(5 immense number of printing colours employed in actual 
practice. 

(1) Alizarin. — Alizarin red is prepared in two distinct ways . (a) by adding 
the Alizarin to a thickening containing all the ('ssential mordants , and (A) by 
adding the mordants to a paste containing the Alizarin. In both cases the final 
additioas must only be made immediati'ly before printing, as a reaction takes 
place between the colouring matter and mordants if they are allowed to stand in 
oontact for any lengthened period. 

Alizarin Kku A. (Alumina). 

27 kilos, water. 

9-f) ,, starch. 

ILf) ,, 6 per cent, tragacanth thickmiing. 

Boil, cool, and add 

D'f) kilos, chlor oil. (See Oil ^lordants.) 

lO T) ,, acetate of lime^23" Tw. 

8 '5 ,, acetate of alumina 22“ Tw. 

11 ‘5 ,, sulphocyanide of aluminium 27° Tw. 

14 „ tartrate (or oxalate) of tin. 

iW 

r 

When reipiired for printing, four parts of the above paste are "mixed with 
one part of Alizarin and (for ordinary reds) two parts of “paste for reds” (see 
Pastes) : — ^ 

4 kilos, mordant paste. 

2 „ red paste or “ reductioh'.” 

1 ,, Alizarin 20 per cent, (yellow sliade). 

For very dark reds the reducing paste may be omitted. Print on oiled cloth ; 
steam hours, with or without pressure ^ wash, soap, wash. 
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As the result of many experiments, it has been found that by boiling the 
Alizarin with the thickening and adding the oil mordants hot a brighter red 
can bo obtained with a smaller (juantity of oil and tin compounds than wlieii tbe 
latter and the Alizarin are adjod C(dd. Thus — 

Alizarin Red B. (boiled). 

47 kilos, water. , 

l.‘l *, starch. 

I'l ,, Alizarin 1}() ner cent, (yellow shade). 

.4 ,, acetic add 9* Tw. 

Boil, turn oil' steam, and at once add — 

2'5 kilos, chlor oil (see Mordants). 

2 ‘5 ,, stannic hydrate 20 per cent pasti*. 

2 '5 ,, oxalate of tin. 

(!ool, and immediately before use add cotd~^ 

.‘bri kilos acetate of lime 2.4" Tw. 

1 ,, nitrate of alumina 23 ' Tw. 

10 ,, sulphocyanide of alumina 20° 4\v. 

100 kilos, (after boiling the thickening). 

Print as above on 01 Led cloth, etc. 

A stejim Alizarin n'd, suitable hu* printing on nnoihd cloth, has been 
described by P. Wilhelm {Hull. Soc. Ind. p (19, 1908),^ For this 

purpose he adds thti re(piir('(l amount of fatty matter to the jinnting colour 
in addition to the iLsual oil mordants, and ‘overcomes its liability to precipitate 
the metallic mordants by employing a modified form of sul[)horieinuleic acid, 
together with a suitable amount of formic or la(;tic acids, or a mixture of the two, 
and a small <]uantity of acetate of soda. 

The h iclic acid is only adapted for strong reds, since it retards the develop- 
ment of the colour on steaming. On the other hand, formic acid can be used 
safely for both j*eds and pinks ; it oilers no obstacle to tlu' formation of tlie 
colour lake on steaming, and it effectually prevents the preciiiilation of insoluble 
aluminium and calcium siilphoricinoleatcs. 

The special sulphoricinoleic acid mixture is prepared as follows: — 

Emulsion. 

• j 4.90 grins, freshly made sulphoricinoleic acid, 

\ 490 ,, IG per cent, gum tragacanth thickiuiing, 

I 100 ,, acetic acid 9" Tw., 

are beaten together and allowed to stand for^six days at the ordinary temiiei’a- 
turo ; then add ^ 

8690*griiis. tragacanth thickening 9 per cent. 

390 ,, formic acid 92 per cent. 

The whole then forms 10 kilos, of an extremely stable white ep^ulsion, in 
which the fatty acid exists in a very fine state of division. Being practically 
insoluble and mixed with organic acids, it has no action on the other mordants 
until the printed goods are steamed. During the steaming it combines 
gradually wiUi the mordants in presence of the cloth, and the metallic siilph- 
oleates tlius formed are fixed thoroughly on the fibre, and then behave as ordinarily 
towards the colouring matter (Alizarin).*. 

The advantages claimed for the following red are — (1) that it renders un- 
necessary the preliminary preparation of the cloth ; (2) that it is easy to work 

^ Jovrnal of Soc. of Dyert wnd CohurisU^ 19Q8, page 199. 



250 




atid very stable ; (3) that a good Aniline black can be obtained m Combinatid^ 
with it, since the cloth is free from all traces of alkali ; (4) that the whitet 
are less yellowish than when the cloth has been prepared in “oleine”; and (6] 
that it is as bright and fast to soaping and light as is the ordinary “ steam 
Alizarin red ” For the preparation of the fastest red on unoiled clotli Wilhelm 
gives the following instructions, and insists upon the necessity of adding the 
ingredients in the order indicated : — 

Alizahin IIki) (on uiioiled cloth). 

ICO grins, starch. 

150 ,, water. 

100 „ tragacanth thickening, 

50 ,, acetic acid 

150 „ Alizarin 20 per cent, (yedlow shade), 

f 25 ,, oleine. 

[ 25 ,, stannic snlpholeato. 

Boil, cool, and add 


130 

,, nitrate of alumina 

23“ Tw, 

40 

stannic oxalate. 

,, acetate of lime 23"' 


75 

Tw. 

22 

100 

,, formic acid 92 per 

Cl'llt. 

,, emulsion. 


18 

,, acetate of soda. 



Print on unprepared cloth ; steam 11, hours, and wash and soap as usual. 


Alizarin pinks may be made in the same way, employing a “ blue shade” of 
Alizarin, and reducing the standard colour to any desired extent by the addition 
of starch paste. 

In another method, employed largely for the production of Alizarin reds 
on unoiled cloth, use is made of Tazarol !>., a formaldehyde compound of 

ricinoleic acid, put on the 
market by Messrs Meistcr, 
Lucius A Hruning.^ Lizarol 
is insoluble in water, does 
not form any lake in the 
printing colour, and comes 
into action with the mor- 
dants and Alizarin in the 
steaming process only, form- 
ing during this process the 
bright red colour lake. 

According to Fehling, 
both the mono- and poly- 
ricinoh'ic acftls are suitable 
for adding to steam Alizarin 
reds.^ 



Battegay^ has also worked on the same subject, and has obtained the best 
results by adding an acetic acid solutibn of ricinoh'ic acid to the printing paste. 

Alizarin Pink may be made exactly as any of the above reds by simpl/ 
employing a suitable brand of “ blue shade ” Alizarin instead the yellow 
shade. Used at full strength, such “pinks "yield dark rich reds inclining to 
crimson ; it is only when they are r^uced considerably that true rose pinks 
are obtained. As a rule, however, Alizarin pinks differ slightly from the reds 
both in composition and in the proportions of their ingredients. 


1 Eng, Patent, 137»0 (1908). 

* Rev, pm. p. 71,. 
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An Alizarin pink extensively used on the large scale in an iuiporUnt works 
is compounded as follows: — 

Alizauin' Pink I. I 

630 grins, starcli paste for reds (s(M‘ Idiiekeuings). 

100 ,, Alizarin (blue shade). 

140 ,, alinninniin sul- 
plToc vanide 
23'^ Tw. 

40 ,, acetate of lime • 

23^^ Tw. 

30 ,, oxalate of tin 
(stannic). 

60 „ citrate of alu- 
mina 40“ Tw. 

^ 1000 

Print on oiled cloth, steam, 
wash, and so:i}). If the jiink 
is printed as a shirting or 
other single colour, it is 
usually soaped strongly in 
the rop(‘ form , in other cases it passes through the “open soaper^at full witlth, 
as is usual with most steam work. 

CiTHATE OF Alumina 40'" Tw. 

bOO grins, hydrate of alumina 15^ per cent, paste. 

220 ,, citric acid. 

28 ,, soda ash 

200 ,, water. 

Stir till dissolved. 

A much brighter pink is obtained by adding a small quantity of the basic 
colour llhodamino to tlio above. The brand of Uhodamine sent out by the 
Badische Anilin iind Soda Fabrik is the best to use for this purpo.se ; it is a pure 
product, and, unlike many other Hhodamines, it is not precipitated by the 
alumina in the printing paste, and thus it gives an even shade, free from 
“specks.’’ The proportions taken are — 

1000 grins. Alizarin pink I. (above), 
j 3 ,, Rh(xlamine 6 Gt 100 per cent. (B.A.S.F.) in — 

( ( bO ,, acetic acid 6” Tw. 

“ Blotch ” junks, or pinks useii for the printing of grounds, and stipple 
engraving, are made up with either starch, starch and gum tragacanth, British 
gum, or Senegal gum. The last always gives the best results, and is invariably 
used when its price is no obstacle. Starch is apt to give a “ mealy ” ijiirface, and 
even when mixed with tragacanth it almost always requires to ha “crushed,” 
i.e. the printed cloth must be passed umfer a plain unengraved inller working 
in starch paste — a “crush roller” — in order to obtain a perfectly smooth, even 
blotch. Tragacanth alone is an excellent thickening to use for many qualities 
of cloth, but gum Senegal produces the finest results in all cases, and is a reliable 
thickening on all kinds of cloth. 

As a rule, the quantity of mordant to a given weight of Alizarin is propor- 
tionally greater in pinks than in reds, the reason being that as they are 
reduced or diluted they require extra mordant to bring about their full 
'^eve|o^ent in ^^tearaing.” The extra mordant may be added to either the 
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standard colour or to the reducing paste ; the former is the more usual and 
more convenient method. 

Gum Alizakin Pink 11. (for blotches). 

[ 630 gnus, gum S(Miegal solution 50 per^;cnt. 

) 100 ,, Alizarin (l)lue shade) 20 per cent. 

Mix well and add 

30 gi'ins. stannic oxalati'. t 

40 ,, aciitate of lime. 

60 ,, citrate of alumina 10' Tw.. 

140 ,, Hulphoc.yanid(' of aluminium Tw. 


Print on oiled (’loth ; steam, ('tc., as usual. 

]A)r light shade's the above jiiiik is men'ly reduced by the addition of gum 
Senegal. Thus — 

Medittni Ptnk. P<i/c Pnik. 

Standard Pink .... 1 1 

Gum Senegal 30 per cent. . . 0 40 or more 

Acetate, nitrate-acetate, or nitrate of alumina may la' iiscal instead of the 
aulphocyanidc, but, for the most part, the latter is [ireferred }a‘(;ause it does not 
attack the doctors, and thus prevents the dulling of tlu' shade from dissolved 
iron. The nitrate and nitrate-acetates tend to impart a yellowish tone to the 
pink, and are sometimes employed expressly for that i)ur])OS('. A similar otiect 
may be obtained by using a yellower brand of Alizarin, but in geia'ral the 

shade of pink is not so 

— — lu'ight as nvhon nitrate of 

alumina is employed, since, 
apart from tlu' shading and 
brightemiig 

brands 

Alizarin yield 

character. 

pinks, 

and their will form 

part of separate division. 

Alizarin Claret (Cdiromc). 

, — The Alizarin chrome lake 

^ is employi'd largely as a 

' Alizarin Claret. ' “ blotch ” in cretonne print- 

ing, and as a eoiistituent of 
an^tirmous number of “extract ’’'browns, greys, olives, ete.^ P'or blotch work 
it ijkaybe made as follows, the lake, of course, being produced by steaming ~ 

-■jStiiAM Auizarin Cij^ret a. 

grms. starch. 


water. 

acetic acid 9" Tw. 

gum-tragaciintli thickening 5 per cent. 

Alizarin X. 20 per cent. (British Alizarin ('o., Ltd ). 
cotton-seed oil. 


300 ,, water. 

50 ,, acetic acid 9" T\v. 

240 „ gum-tragaciintli thickeniii 

180 ,, Alizarin X. 20 per cent. ( 

30 „ cotton-seed oil. 

Boil, cool, and add •• 

70 grms. acetate of lime 23" Tw. 

90 ,, acetate of chrome 25'’ Tw 


1100«= 1000 after boiling. 
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Print on oiled cloth, and steam, etc., as for reds. Steam Alizarin claret enters 
largely into a great many compound tertiary shades ; and as many of the colours 
associated with it in this connection are precipitated by acetate of lime, this 
latter must be omitted in all (Marets used for mixtures. 

Steam Alizarin (Jlauet 1^>. (for mixtures). 

715 grms.*acid stairh paste. 

150 Alizarin 20 per cent. (British Alizarin (A)., Ltd ). 

75 ,, acetate of chrome 24'" 5’w. 

50 ,, cottoii-Jiecd*oil. 

1000 

5'ho sliadc's of claret may be varied by using diih'i'c'nt lirands ol Alizai'in, or 
by adding otht'r mordant 
colours, or by mixing aln- 
^minium and chromium 
mordants together 

ddie Alizarin Bonh'aiix 
of the Bayer Co., Ltd., also 
yield line shndes of claret, 
and, as tlu'y aie fixed with 
alumina, they may b<‘ used 
to modify the shade of 
steam Alizarin reds, with- 
out unduly dulling the 
colour. 

Steam Alizarin Bor- Bulliant Alizarin hurdeuux R. 

DEAUX (red shade). 

f 105 gnus, brilliant Alizarin Bordeaux K, paste. 

I 100 ,, water. 

till ,, stareh-tragacanth thickening. 

70 ,, sulphocyanidc of aluminium 18° Tw. 

5.5 ,, aeiAate of lime 25 d\v. 

21 ,, castor oil. 

10 ,, oxalate of tin 

25° Tw. 

• 

1000 

Print, sti'am, etc.,» as for 
reds. 

Steam ;\1izif!’in Bordeaux 
(blue shade) is madeasabovc, 
but with .Alizarin Bordeaux 
B.P. paste. 

Steam Alizarin Purple 

(Iron). - Steam Alizarin 
purples or violets have lost 
much of their importance 
since the introduction of Chrome violek-hlue (Ceigy), Chromoglauciue (Meisler, 
Lucius & Bruriirig), and other chrome violets too numerous to menliom They 
are, however, still largely used for some purposes for which their fastness renders 
them difficult of replacement. Steam Alizarin purples are frequently brightened 
by the addition of Methyl violet. 



Uiilliaiit Alizarin honl('au\ Itl’, 
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Alizarin Purpl® A. 

i 565 grms. acid starch paste. 

I 170 „ Alizarin (blue shade) 20 per cent. 

110 ,, acetate of lime 23 per cent. J 
85 „ pyrolignite of iron 32" Tw. ■ 

I 10 Methyl violet B. extra. 

I 60 ,, acetic acid 1^" Tw. r 

1000 ' 

Print on oiled cloth, steam, wash, and soap. • ^ 

For light purples or laveralers, the pyrolignite of iron is often replaced by 
potassium ferrocyanide. • 

• HUiT Steam Alizaiun 

PURJ’LE B. 

696 grms. acid starch 
paste. 

15 grms. Alizarin (blue 
sliade) 20 per cent. 
200 grms. gum traga- 
canth 5 per cent. 
15 grms. acetate of lime 
23° Tw. 

j 4 grins. ])otassium ferro- 
: cyanide, in— 

( 70 gnus, water. 

1000 

Print, etc , as for reds. 

A brighter shade results from the addition of 0-75 grm. of Methyl violet 
to the above. 

Steam Alizarin Chocolate. — Used alone with any single mordant. Alizarin 
does not give a good shade of chocolate, but when toned witli a little (Quercitron 
bark extract, and hxed with chrome and iron, it produces a very hue, fast sliade, 
useful alike for blotches, hue outlines, objects of any size, and mi.xtures. 
Chocolate A. 

300 grms. water. 

175 ,, tragacanth thick- 
ening 4 per cent. 

75 ,, starch. 

50 ,, acetic acid. 

40 „ cotton-seed oil. 

160 „ Alizarin X. 20 per 
cent. 

60 ,, (Quercitron bark 
fxtract 48° Tw. 

Boil, turn off steam, and 
add 

15 grms. yellow prussiate 
of potash (ground). 

Allow time to dissolve ; then cool and add — 

75 grms. acetate of lime 23* Tw. 

150 „ acetate of chrome 18” Tw. 

1 100 « 1000. after boiling, 
print on oiled cloth, steam, wash, and soap, 



Alizarin Chocolate. 



Steam Alizarin Purple. 
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Ttle foregoing chocolate is for blotches and large objects for which a soft, 
bhinnish colour is required. For finer engraving and general work it may be 
thickened with starch, with without the addition of a little British gum. 
The gum helps to improve it working qualities, which, in common witli all 
strong Alizarin colours, are not boo good when it is used at full strength. 

In conjunction with Persia 1 berry or (Quercitron liark extracts, th(' Jihove 
diocolate gives a fineVange of iseful browns, and affords a convenient means of 
iarkening many Wours with mt the actual addHion of black, which always 
has the effect of deadening eve 1 dark shades. 

(2) Other Alizarin Colours.- Among these are the Nitro alizarin or Alizarin 
orange, Alizarin yellows, blues, greens, browns, and a great number of oilier 
3oloiirs, sucli as Alizarin Bordeaux, Urenate, and colours fixed in a similar way. 

Oranoe (Nitro- Alizarin).- -Tliis colour is a lH>autiful ])ur(‘ orange, and 
forms the jiomt of departure of a largi‘ variety of salmons, terra-cottas, .ind 
::)ther mixed shades. For printing as an orange it is made as uixh'r — 

^i.iZARiN Oranue (briglit). 

420 grins, acid starch 
paste 

200 ,, gum tragacanth 

2 per cent. 

100 ,, Alizarin orange 

20 per cent. 

200 ,, nitrate of alu- 

mina 20° Tw. 

50 ,, acetate of lime 
23° Tw. 

30 ,, oxalate of tin. 

1000 

For salmon shades the above orange is mixed in various proportions with 
steam Alizarin pink. 

A browner shade of orange is obtaim«l by reducing a colour made up with 
a chromium mordant —a colour which in strong shades is a warm chestnut 

brown. 

Alizarin Oranoe (with 
Fhromo). 

700 grms. acid starch 
paste. 

150 ,, Alizarin orange 
20 p(U’ cent. 

75 „ acetate of chrome 
25° Tw. 

45 ,, acetate ' of limo 
23° Tw. 

30 ,, olive or cotton- 
seed oil. 

1000 

For mixtures with Alizarin blues and yellows, the acetate of lime is left 
out of the above. 

The Alizarin oranges are printed on oiled cloth, and treated exactly as the 
reds. 



j^Ah/.Hnn Oiaiige (Chrome). 



Ali/ann Orungf* (AUiirima) 




TEXTIIId PRINinKJ. 


256 


Alizarin Blue. — Alizarin blue comes into the market in different forms, 

some of which are soluble 
and others insoluble in 
water, ^'he bisulphite com- 
pounds — Alizarin blue S., 
and S.B., and S.K.X., in 
powd(?r, and S. 2 U. in paste 
— are tlibse most usually 
employed. They arc ex- 
tremely soluble in cold 
water, and can bo added 
directly to the thickening 
paste without previous solu- 
tion. The Anthracene blues 
are similar 111 jiro^ierties to 
the Alizarin blues, and are 
applied in precisely the sairus 

way. Tlie following recipes for Alizarin blue S will serve for all ilie others 
belonging to the same class. 

Alizakin Blue 1. (Chrome). 

50 grms. Alizarin blue S. powder. 

.050 ,, starch paste. 

( 150 ,, 4 per cent, gum tragacanth. 

150 ,, acetate of chrome 25* Tw. 



Alizaim 15luo S. (Buyoi). 


1000 

AL^ZAIa^ Blue 11. (zinc). 

( 00 grms. Alizarin blue S. 

) 820 „ starch paste. 

120 „ zinc sulphate (ZnSO^.TIlA)). 

1000 

Dissolve in the cold. 

Alizarin Blub TO. (with Nickel), 
f 60 grms. Alizarin blue S. 

I 820 ,, starch paste. 

120 ,, acetate of nickel 15* Tw. 

10^ 

Alizarin Blub IV. (with Copper). 

00 grms. Alizarin blue S. 

820 ,, starch paste. * 

120 ,, acetate of copper 15* Tw. 

^000 

Print on oiled cloth, steam, wash, and soap. 

The chromium and copper lakesr of Alizarin blue are by far the fastest 
in every respect ; m light shades the copper lake is the faster of the two, 
especially to light. The zinc and nickel lakes are much more pl^'asing in tone 
than the preceding, but they lack resistance to the action of light, fading to 
bluish and reddish greys after an exposure of twelve days to moderate sunlight. 
Along with mordant yellows and Alizarin claret, Alizarin blue is largely used for 
the production of all shades of olive, brown, grey, and other “ mode ” or tertiary 
shades. 

Chromoglaucine, Pilochromine (M., L. ^ B.), Phenocyanine, Corein, the Alizarin 
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cyanines, Gallophenine, Alizarin black, Gallo navy blue, etc., are all applied in a 
similar way to Alizarin blue 
S. The percentage of colonr- 
ii;^ matter imiy vary acc.oi'd- 
ing to the concentration and 
depth of sliade re([iiire(l, and 
th(^ proportions of mhrdant 
will iiave to ho adjusted so 
as to supply the re(piisitc 
amount of metallic oxide to 
fix fully the whole of the 
colouring matter, hut in 
most other rt'speets nearly 
all the mordant blues may 
be made up on the liiu's of 
Alizarin hlueS. Ghromium 
.acetate is lh(‘grou}) mordant. 

Insoluble mordant bliu's, like Gallamine blue and its class, are rendered soluble 
by steeping in bisulphite of soda for a, emlain length of time For instance — 

Gatj.a^iine IItaje 

40 gnus, Gallamine blue 

bO ,, water. 

40 ,, bisulphite of soda Gb ' Tw 

Allow to stand '2-1] days and then add 

770 grins, starch paste 

100 ,, acetate of chrome 2 Tw. 

1000 

Print on oiled cloth, steam 1 hour, wa,sh, and soap. 

“Modcu’ii vioh't” and “Modern blue,’^ P»lue 1900, and derivatives of Gallo- 
cyanine, winch form leuco compounds, or are jmt on the market as such, give 
excellent colours for “blotch work.” They arc fixed almost as well by tannic 
acid as by chroimum mordants, and may therefore be shaded or toinal with any 
of the basic colours. Usually both mordants are used in combination, especially 
in the case of the Chrome violet blues (of Geigy). The addition of “hydro- 
sulphite ” is also beneficial. Tannic acid has the effi'ct of “ bluing ” the shade 
of the chromium compounds, which is somewhat reddish in tone. As an example 
oS this class of colour the following will serve : — 

Dark Buuk (blotch), 

•1,500 grins, Ghrom(‘ violet blue (Geigy). 

1.500 ,, Sctoglaueinc blue (G^ugy) 

acetic acid 9“ Tw. • 

2yll5() ,, ace tin. 

5.500 „ water. 

10,000 ,, starch. 

4.500 ,, tragaeanth thickening 5 per cent. 

.‘100 „ cotton-seed oil. 

3.500 ,, 50 per cent, solution of hydrosulphite N.F. (M., L & B.). 

Boil, cool, and add 

3,000 „ Alizarin oil 25 per cent. 

10.000 ,, tannic acid sol. h:l ( = 50 per cent.), 

12.000 ,, acetate of chrome 1 5° Tw. 

104,300 = 100,000 grms. after boiling. 

Print on oiled cloth, steam, allow to lie a short time, and thep wash and soap. 



(lalloplionine (lUyer). 



‘ Thii Fh^nocyatimes are also leoco bodies, and are nest ajiowed to lie, alter 
! ( afjeaming, for some time before they are washed ; or they may be very lightly 
/‘chromed” if the other colours in the pattern wfll allow of it. Phenocyanine 
,, blues mixed witli Alizarin yellows yield very bright shades of olive, which may 
be modified by the addition of any of the mordanb colours. 

Amongst the many other blues and violets th;|t are applii'd in the same way 
as Ali7/arin blue, the following are lai^ely emploj^d both as self shades and in 

j' mixtures- (diromo aziirol 
A S., (diromo violet, Gallazol 
blue, and (Jallo navy blue. 

Chrome Azurol S. 

40 grins. Chrome azurol 
S. (Ocisy), 

1 20 ,, water. 

tS() ,, aeetic acid (b Tw. 
GOO ,, starch-tragacanth 
thickening. 

160 ,, acetate of (dirome 

l.S“ Tw. 

Olirorao Azuml S. ((Jeigy). 1000 

Print, steam, and wash. 

Chrome Vioixr. 

40 grms. Chrome violet 

150 ,, water. 

60 ,, acetic acid 6^* 

Tw. 

600 „ starch-traga- 

canth thick- 
ening. 

30 ,, acotin. 

120 ,, acetate of 

('hrome 18° 

Tw. 

1000 

Print, steam, and wash. 

Chrome azurol may bo mixed with either Chrome violet or with Calico 
yellow for tlio production of various shades of purple or olive. 

Gallazol blue is made up in a similar way. 



Chrome Violet (Coiqy). 










Alizatin Greens, — These colours include Coerulein, Aiizarm green, ancy r!^ 
Ali^rin Tiridine, all of which produce fast lakes with chromium oxide, and ar4l; 
used both as self colours and as constituents of|a great number of compoun(| ' 
shades. 

CdiRULEiN Olive 1. 

{ 200 grins. (Jan’ulcin S. paste (l)isulpni|[e (;omponna 5 i. 

150 ,, water. 

500 ,, thick starch tragacanth pasll^. 

1 50 ,, aia^tate of chronic 32" Tw. 

] 000 

CcERULEiN Olive 11. 

50 grins Ccrmleni cone, powder. 

150 ,, water. 

100 ,, bisulphite of soda 00'' Tw. 

Allow to act two to three days, then add 

550 grins, thick starch-tragaeanth paste 
150 „ acetate of chronic 32° Tw. 

1000 

AiazARiN Green S. 

150 grins. Alizarin green S. (paste). 

GGO ,, starch -tragacantii pasti' 

150 ,, acetate of chrome 20° Tw. 

40 ,, cotton-seed oil. 

1000 


Bisulphites of chrome and nickel may also he used as mordants. 

Alizarin Viridinb. 



Alizarin Viridine. 


I 40 grins. Alizarin V j,j 
dine (powcLj.\ 
J (feyor). , ^ 

j 200 ,, water. 

100 „ acetic acid 
\ Tw. 

starch. 

‘^itton-seedoil. 
Boil, cool, arj 

l^O^rms. acetate of 
chrome 30° 
Tw. 
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Binitroso-Eesorcin is a colouring matter yielding green and brown shades, 
very fast to light and soap. It is sold as Solid green 0., as Resorcin green, and 
as “ fast myrtle,” but it is eajily prepared as follows : — 

Dinitiioso-Rksoucin 25 per cent. 

500 grins? finely ground resorcin (^,11 ((OH).,. 

050 •„ sodium nitrite 94 per cent. ^5iNO.^. 

5000 ,, water. 

Dissolve and add 

3000 ,, ice; then run in gradually — 

700 ,, Hulphuiie aciri 123“ 'Iw. 

Stir all the time, and keej;) th(' teinpi'rature down by adding fresh ice if 
necessary. The dinitroso product \\ ill pR'cipi(:it(' out. Wash well by decanta- 
^ tion, and filter to 3050 gi-ammes^25 per C('nt. paste. 

With iron mordants the above ^udds dark inyrth' grei'iis , with chronic and 
alkaline copper mordants, dai k browns ddie iron and ehioiniiim lakes are the 
most generally cmployiHl, and tin' latti'r forms a useful dark brown blotch in 
ordinary “steam work,” and a pleasing senes of lighter browns and lawns wdicu 
reduced in strength. It may be printed on oiled or unoiled cloth, the former 
giving a slightly bi'tter n‘sult. On tlu' \shol(‘, howeveu', then' is not a great deal 
of did'ereiice between the two shades, and it is practically nmualerial upon which 
cloth the colours are printed. 

Green D.R. 

( 100 grms. dinitroso resorcin 25 [ler ci'iit 

< 100 ,, water. 

( 100 ,, 25 per cent, ammonia. 

Dissolve and add in the cold 

( 25 gnus, glycerin 
580 „ starch -tragacanth paste. 

( 95 „ potassium ferroeyaiiKh' (finely ground). 

Stir till the fcrrocyaiiide is dissolved, then stiaiii and print. 

Brown D.R. (with chrome). 


f 150 grms. 

dinitroso-rcsorein 25 ])er cent. 

i 100 „ 

potassium snlphile 70“ Tw. 

250 „ 

5 [ler cent, gum-tragacanth thickening. 

350 

starch paste (acid). • 


acetate of chrome 25° Tw. 

1000 



Print, steam, and open-soap at 80-90’ C. 

The blown D.R. at full strength gives a fast dark “cutch brown”; when 
reduced 1 : ^0 or more, pleasing shades of a warm fawn, very fast to light and 
soap. 

Two other nitroso compounds— Chmiue bistre N.O. and Viridone F.E.— are 
put on the market by Messrs Mcister, laicius it Brumng. (diroiue bistre 
gives fine deep brown shades with chrome mordants, while Viridone with iron 
salts yields a far brighter green than dinitroso-resorcin, and with a chrorno 
useful and fast shades of khaki, 



Bistre N.O. 

60 grms. Chrome biatre N.O. 

340 ,, water. 

500 ,, starch-tragacantli thickening 

100 ,, acetate of chronic 32* Tw. 


VlKIDONE F.E, 

' 60 gniiH. Viridono F.E. 

245 ,, water. 

50 ,, acetic acid 9° Tw. 
470 „ standi tragacanth 
thickening. 

30 „ glyc(‘rin. 

15 ,, olive oil 
80 „ pjrolignite of iron«* 
I5“i\v. 

10 ,, snlphoeyanide of 
iron 15" Tw . 

10 „ bisulphite of soda 
72" Tw. 

1000 

Print, steam, wash, and soap. 

Anthracene Brown gives a useful shade of dull dark brown, cmplojod 
sometimes as a self colour, but more fre(|Uontly to tone down compound 
shades. 

Anthracene brown produces very fast lakes with both aluminium and 
chromium moi'dants. The aluminium compound is reddish ; that with chromium 
is somewhat yellower and much duller, but at the same time faster to washing 
and much more generally useful. 

Anthracene Browns. 

I. 70 gnus. Anthracene brown C. 20 per cent. (B.A.S.E.) 

20 ,, acetic acid 9’ Tw. 

760 „ starch paste. 

150 ,, acetate of chrome 15° Tw. 

1000 

II. 70 grms. Anthracene brown G. 20 per cent. 

20 acetic acid 9" Tw, 

•720 ,, starch paste. 

150 ,, acetate of alumina 15" Tw. , 

40 „ oxalate of tin. 

1000 


1000 



, ' The oxalate of tin helps to brighter, the shade, but it may bo omitted if 
l^jc^nired. 

I; 'In wmbiuation with Persian berry extract, or Quercitron bark ©jtraot, 
brown, yields a mnge of fine quiet ^♦mode ^^had^ : 
tdnll thrown bf) nale buffi?: r 
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Brown A.P.B. (ilar)c): 

150 gnriB. Anthracene brown G. per cent. 

15 „ PcrBuin b^erry extract 48° Tw. 

560 „ starch-tragacanth payte. 

250 ,, acetate of chrome 15° Tw. 

25 „ acetate of lime 23° Tw, 

1000 

Print, Htcam, wash, and soap. 

Other Alizarin colonrH may al^aj Oe mixed with AnLliraceno brown in any 
proportion for the prodmTion of a great variety of subdued tints fast to light 
and soaj). In fact nearly all gieys, olives, fawns, and othei’ “ inodiO’ shades are 
obtained by mixing a- few standard colours in various proportions ; and one of 
the must ]ni])()rtaiit is Anthracene brown, by reason of its fastness and the facility 
, which it allbrds for “ llatU'iiing ” a tint without altering its character to the 
extent that black or blue would do. 

Ill addition to the h'w dyestufls of the Alizarin class here mentioned, 
there is a vast nuinhor of others which are applied in the same way and for 
the same purposes. 

Application of the Natural or Vegetable Dyestuffs. 

The use of these colouring matters lias gradually diiniuislied, until at the 
present time only about live of them find any extensive a[)plicatioii in calico 
printing. These live are — TiOgwood, Persian herrif's, (piercitron bark. Catechu, 
and Peaebwood. Otlu'rs are occasionally employed in some styles of work, but, 
with the cxeejition of Indigo, which is a thing apart, they belong to tbe past 
rather than to the present; and as they cannot coiujiare in any way with their 
artificial compi'litors, they will not be dealt with here. 

Logwood, — Logwood still retains its place as an important colouring matter, 
for the simple reason that none of the artilieial blacks have so far been capable 
of application to all the purposes to wliich Jjogwood is adapted. Although, 
in many cases, Aniline black has entirely replaced Logwood, yet it cannot 
be printed satisfactorily with certain colouring matters, and conseipiently Log- 
w^ood still plays an important part in the production of black ground .steam 
styles. Apart from its use as a black, it is a most uiiri'liable colouring 
matter: in mixtures it rapidly fades, wi],h the result that any eom]) 0 !ind shiides 
containing it are completely transformed after a short exposure to light; and 
for greys, blues, and violets, with iron, chromium, tin, copper, aiul almniuium 
mordan^tS, it is altc^ethcr out-of-date, not to say useh'ss, so far as permanency 
is concerned. 

For ordinary steam styles the black obtained with chromium mordants is the 
one generally preferred in practice. It is, if anything, lictter than a •l.ogwood- 
iron black, and is not so liable to affect injuriously the colours along with which 
it is printed, though it reipiiros carefully working to avoid this mishap. But 
iron blacks are altogether unsuited to printing with eitluT Alizarin reds and’ 
pinks or baijje colours; and as these enter into practically all steam styles, the 
Logwood iron blacks have fallen into disuse, (‘xce])t for a few special purposes to , 
be noted later. * 

The tendency of chrome-Logwoixi blacks to “green” is overcome by the 
which forms a claret with chrome mordant, and 
a similar addition of jtbe yellow colouring matter. 


•^addition of a little Alizarin, 
’MI ^<3opected .b; 





1092 -- 1000 wlic'ii fiiasljL'd. 

Print and steam as usual, thcui wash and open soap. The chlorate of soda 

and yellow prussiate of 
potash aid in developing 
the black by oxidising the 
Ijogvvood during the steam- 
ing process. 

H(‘matein (West Indies 
(^H'lmcal do,), a dry pre- 
paration of Logwood extract 
and IL'inolin, a similar body, 
may both be used in place 
of Ijogwood. Tliey are from 
two to three tunes stronger 
tlian I.ogwood extract, and 
must be employed accord- 

What IS known as “ Fast 
steam black,” “Carmine black,” etc., is simply a reduced Logwood containing 
the necessary mordant. It is made by [irccipitating Logwood with bichromate 
of potash, and then treating the black lake tlius obtained .with bisulphite of 
soda. A printing colour is made from the resulting sohitibn hy^incTe'jy adding 
the necessary cpiantity of thickening paste. Thus — 



SU'iini Loewooil Llttck. 


4 kilos, starch paste or tragacanth thickening. 
1 ,, “ fast steam black.” 


Fast black works very well for blotches ; it does not “ scupi ” so much 
as the ordinary Logwood black, neither does it “stick in” so badly as a 

rule. 

' < Persian Berry Extract. — This colouring matter is an extract from the 
dried unripe berries of various species of Rhamnun ; it is used largely in printing 
for the production of steam yellow, orange, brown, and olive. The ahado of' 
;?yell0W varies aoocwrding to the mordant used. 
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BaiRRy Ybllow L (chrome). 

120 grms. starch. 

60 ,, acetic acid 9° 

Tw. 

570 ,, water (or 530 

watiir aiul 
40 oiiy 

150 ,, I’ersian berry 

extract 4H* Tw. 

Boil, cool, and add — 

100 grins, acetate of 
chronic 25” 

Tw. 

1000 


I’ci.si.ui licriy Yi'llow (Cliionif). 



. Behhv Yei.i/)W n. (chrome and tin) a (juict lemon shade. 

150 guns, Pi'rsian berry 
('xtract 48° 
Tw. 

500 ,, watiM'. 

60 ,, ac(di(! acid, 

1 20 ,, sta,rc4i. 

50 ,, cotton-seed 

oil. 

Boil, cool, and add — 

90 grms. citraio of tin, 

30 ,, acetate of 

chronic 25° 
Tw. 

1000 



Steam Guano e (Berry, Alumina, and Tin). 

200 grms. Persian berry extract 18° Tw. 
455 ,, water. 

75 ,, acetic acid 9° 4\v. 

120 ,, starch. 

50 „ oil. 

Boil, turn off steam, and add whdst hol-,- 
25 grms. alum (ffnely gi’ound). 

Cool and add 

m gjfms! *aceiate of soda. 

50 „ tin crystals. 


1000 

Shaded with a little Alizarin blue, Persian berry gives an old gold 
colour : — 


Old Gomi. 
100 
H 

825 

75 


grms. Persian berry extract 48° 'Ihv. 
,, Alizarin blue S. 

„ starch tragacanth jiaste. 

,, acetate of chrome 25° Tw. 


/IftOO (about), Priut and steam all th,e‘ above colours as usual 

' 1 .. . 






, w ' olives, browns, an^Lgreyi^ ait^ proctiic^ by 

. ir^ian berry yellow with Alizarin blue and Alilarin red, also fixed with chrome^ 

‘ mordants Similarly, a 
brighter range of greens and 
oranges, etc. are obtained by 
adding suitable basic colours 
to Persian berry yellow, 
which, up to a certain point, 
acts as a mordant for them, 
so that, in many cases, no' 
addition of tannic acid is 
necessary. 

Steam IhiowN. 

4 parts berry 
yo]h>w 1. 

1 part (Jlaret (for 
mixtures). 

matter, usual ly known as 
(incturid. Its properties, 
rersian berry 



Steaia brown (Persian licrnes, Alizarin and (diiome). 


Quercitron Bark Extract. — This colouring 
“ bark,” is an (‘xtract from the inner bark of the Querau, ......... 

HO far as calico printing is concerned, are identical with those of 
extract, and it is applied in exactly the same w’ay as the latter. 

The various shades of 
yellow and brown obtained 
from “ bark ” by mi'ans of 
chromium, aluminium, and 
tin mordants arc yellower 
and duller in tone than the 
oorrespoiiding shadcjs de- 
rived from Persian berries, 
but they are equally fast, 
and are iputi' as important. 

The chief use of bark 
IB in the making of olives 
and browns, for which pur- 
pose it may be mixed with 
any of the steam Alizarin 
ortho basic anilmi' colours. 

Peachwood. — Peach wood is a rod colouring matter obtained from a species 
of Cmmlpinia. With tin mordants it gives fairly bright rods ; with aluminium 
mordants, dull bluish reds ; and with mixed aluminium and iron mordants, a dull 
purple. None of these colom s are very fast to soap ; and, with the exception of 
the last, none of them are of any practical Value at the pres^ifit time^ purple 
printing colour made up as follows is occasionally still employed in mixtures : — 
Peachwood Paste. 

450 grins. Peachwood extract 9" 



Quercitron bark Yellow (Chrome). 


325 

80 

40 

, .. 25 

Boil and add 


and add 


75 


water, 
starch. 

light British gum. 
cotton -seed oil. 

potassium forrocyUnido (finely ground), 
nitrate of alumina 25” Tw, 
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abbve mixed witli Aliz^in chrome rods and a little Logwood black iisK^ 
used for steam cliocolates and (Aer cheap reddish shades such as maroons and 
clarets. Tt takes the place of part of tlie Alizarin, and, being much cheaper, it, 
is more economical to use in cases where a certain amount of fastness can be 
dispensed with. ' • 

Catechu. — Although Catechu, obtained from species of Acacia and 

Areca, lias been displaced to a great extent by modem artificial dyestlAl’s, it is 
still used in calico pi-intiiig fur stiiam browns and drabs, very fast tO S<iap, light 
acids, and alkalies, and m the “madder dyed stylo'' for obtaining browns in 
'combination with red, chocolate, and purple. 

Acetate of chrome is the mordant chiefly used for Catechu browns, but the 
colour can be modified by the addition of other mordants. For example, iron 
salts produce a greening cffc'cl ; aluminiam salts give a yellowish brown ; and 
lime salts dull the red shade of l)rowu, given wiili chiomiiim monlauls, to a fine 
dark warm drab or fawn. In all cases the furilu'r addition of an oMdisiiig agent 
— CA/. sodium chlorate or a eoi)[)er salt~is essiaitial to tlu' full dm (‘lopmeiit of 
steam Catecliu colours 

Catechu solutions are best tbickened with gum Senegal oi llritisli gum; 
starch gives a stronger shade, but it is apt to gebiliiiisi' on staiiduig, witii the 
result 'that, wdieii printed, it jirodiici'S aii iinevmi, “blebby” unpressiou The 
addition of tragacanth and oil tends to overcoiiu' this disad\ aulage, but it is 
always safer to use the aliove gums when blotclu's or largi' ohjeets ari' to bo 
printed in Catechu browns. 

The following catechu colours have been used oii the large scale with 
success,:-^"* 


yplutiou (hi'o below). 


nottoh-j 




Boil, ^ 

40 gnus, acetate of chrome Tw 


1000 


♦ 10 per cent (Atkchu Soluj ion. 

I 100 grins. Catechu in cubes 
^ 450 ,, acetic acid O'" Tw. 

( 450 ,, water. 

Boil till the catcchu' is dissolved, and tlien mitke up to 1000 guns, with acetic 
acid at 9^1*w. * 


Catechu Biiown II. (warm drab shade). 

600 grins. 10 per cent. Catcchu solution. 
240 ,, British gum. 

100 ,, water. 

Boil and add 

2fl ,, sodium chlorate. 

Opol and add ,% 

30 „ acetate of chrome 30^* Tw. 

20 „ acetate of lime 23" Tw. 
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Oatbchu Drab. 

600 grniH. 10 per cent Catechu solution. 

230 „ Brititth gum. ^ 

100 ,, water. 

Boil and add 

20 ,, Bodiurn chlorate. 

Cool and add • 

25 ,, acetate of chrome 30° 3\v. 

15 „ acetate of lime 23“ Tw. 

10 ,, potasisium ferrocyanide (powdered). 

1000 

Catkchu Brown 111. ‘ 

600 grins. (Catechu 10 per cent, solution. 

240 ,, Hritisli gum. 

90 ,, water. 

Boil, cool, ill id add 

30 gnus, nitrate of cojiper 80 4’w. 

30 „ acetate of (dirome 30 Tw. 

20 ,, acetate of lime 23° Tw. 


1010 

The above colours an' printed on oiled or imoiled cloth, steamed one hour 
without pressuie, and soaped. In the last recipe, acetate of cojiper may replace 
the nitrate ; and, if desired, any of the colours may he treated m a boiling 
J per cent, solution of bichromate of jiotash for their furtlu'r tixation, or for the 
development of any lead yellow that may have been printed at the same time. 

Catechu possesses the property of becoming fixed upon the fibre by a process 
of o.xidation ; and although the shades so obtained are not very dark (unless the 
oxidation is completed by running through bichromate of potash), they arc 
sufficiently fast to resist the operations of “dunging” and dyeing in Alizarin 
(madder style), and consoipiently they fro(piently apiiear in combination with 
dyed reds, etc. This particular application of (latechn will be dealt with in 
connection with the “ dyed styles.” 

Of the other natural dyestuffs, only a few liiid an occasional use at the present 
time. The extracts of Divi-divi, Gall Nuts, and a preparation called “ Cutehclino ” 
all possess a certain amount of colour which can he fixed with chrome or ilon 
mordants. They give various shades tif drah, stone, fawn, and buff, and, used 
with some of the Alizarin colours, quite a series of soft tones of olive, sage, and 
other (juiet “ mode ” shades. The same effects, however, are for the most part 
obtained nowadays by the use of tlie faster and more reliable Aj^thro^ciirie brown, 
in conjunction with Alizarin colours suited to the purpose. 

Application of Basic Colours. 

The basic colours consist of salts of various (mostly colourless) organic bases. 
The solutions of those salts, though highly coloured, are incapable of dyeing the 
vegetable fibrt's permanently, hence the base recpiires to be precipy^ated thereon 
in an insoluble form. For tliis purpose taiiuic acid (or such tannins as, for 
instance, sumach, gall uuts, myrobalant?, etc.) has been found the most generally 
Useful, since it forms insoluble salts with the colour bases, and thus ^fulfils the 
conditions of their fixation on the cloth as coloured lakes. The tannates of th© 
colour bases are, however, soluble to some extent in w^ter, especially if : . 
preejipitated in pteaenoe of excess.irf-tannic acid or other acids, and 
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they are not entirely fast colour* But free tannic acid is not essential to the 
formation of insoluble colour lalys. The insoluble metallic tannates of antimony, 
tin, aluminium, and iron are w|ually capable of eombiuinj^ with the orj^anic 
coloTir bases, and not only yield hij^hly coloured compomids, but compounds 
quite insoluble in water, and jiractically so m sojip solutions. 

Upon this valuabl<!^prop(‘rty of metallic tannates is based the application of 
the basic aniline colours in calico printini;. • 

A mixture of tTiickimin^, colouring matter, taimic acid, and organic acid (to 
prevent the proei[)itation of the dvcstuif) is printed on tlu^ clotli, which is then 
dried and Bteanied. During the slcaming the dycstuir and lannic acid condiine 
to form the somcwdait soluble lake, which is then rcndiux'd (jiiiti' insoluble! by 
being passed through a solution of frartar emetic and chalk The (dialk simply 
servos to neutralise the acidity of the baiji due to the production of the acid 
tartrate of potash by the abstraction of the antimony by tlu' tannic acid. In 
this way an insoluble doubh' tamiate of antimony and colouring matter is 
obtained, which is attached jicrmanoutly lo the filui'. 

The eliemical constitution of the basic dyestufi's is {no complicated lo be 
touched upon here, hut jiarticulars of tlaur eompositioii and jnojK'i'ties are 
easily accessible 111 such works as d M(()n((tl of Ihjmuj l>y Kiu'clit, Jiawson and 
Locwclithal, and other similar works on th(‘ subject All that can he dealt 
with at this stage is tlu'ir pi'aetieal application as “steam colours.” 

The usual method of making uj) a basic colour pimtnig jiaste is to add a 
solution of tlio dyestutt to a pn'Viously jirejiari'd tliiekeiiing, then add the 
necessary amount of acetic or tartaric acid, and linally tlu' tannic acid solution. 
The amount of tannic acid, of eoursi', varies with the dyestiitl’ employed , and 
where any doubt exists as to the (piantily reijuired, it can he readily removed 
by making a few printing trials with dilleri'iit projiortions of tamiie acid to 
dyestiifi’ As a rule’, it will he found that the [iroportion is about three of tannic 
acid to one of dyestuiV, hut this is by no means a gciau-al rule, and must be only 
taken as a basis for exporinumt. 

In the following recipes taken from actual practice, the b(‘st proportions 
have boon determined by experiments on a wmrks scale, and may be regarded as 
correct • — 

Mktijyi;Kxe Blue. 

200 grins. 10 per cent, solution of Methylene blue N. 

600 ,, thick acid starch paste (sec tluekciiiiig). 

100 ,, 5 per cent 

t ragacantb 
paste 

100 ,, 50 percent 

tannic acid 
• ' •4*sohRion, 

1000 

10 per cent. Solution 
Methylene Blue. 

100 grms. new Methy- 
lene blue N. 

250 „ acetic acid 9“ 

Tw. 

50 „ tartaric acid. 

600 „ water. 







AtJRAMINE YEJjIidW^ 

140 grms. of starch. 

-50 „ British gam. 

452 „ water. 

10 „ tartaric acid. 

B()i],*(* 0 ()l a little, and add 
j 20 gryiB. Auratiiine (con- 
I centra ted) (M., 

B. AB.). 

50 ,, acetic acid IB Tw. 
30 ,, cottoii'Soed oil. 
Cool and add — 

250 grms. 50 per cent, tan- 

nic acid solution. 

1000 

Some brands of Annnnine yellow are reduced to 20 per cent, pure colour by 
the addition of dextrin, and those reepnre only a little more than their own 
weight of tannin to hx them. 

Rhodamine Rink. 

/ 10 grins. Ilhodainine 

) 6 C. (100 

h per cent.), 

f 50 ,, acetic acid 9" 

Tw. 

10 ,, tartaric acid. 

100 ,, water. 

600 ,, starch ])astc. 

200 ,, 50 per cent. 

tannin solu- 

tioii. 

1000 



Rhodaininc, 





A 




Aurainiiie. 


Methyl Violet (blue shade). 

{ 25 grins. Methyl violet B. extra (B.A.S.F.). 

) GO „ acetic acid 9' Tw, 

\ (iO ,, water. 

( 10 „ tartaric acid, 

71-5 ,, starch paste;^,, 

1.30 ,, 50'porceuti 
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Tlie red shades are prepared|in exactly the same manner. Sometimes 3-4 

estuff. 


ia|in exactly tne sai 

per cent, of glycerin is added to ^d ^ - 


Beili.iant Grken. 
liO grms. Brilliant 
green. 

130 gnus, acetic ackl O'" 



Tw.* 

70 

,, water. 

6G0 

,, starcli paste. 

120 

,, 50 per cent. 


tannin solu- 


tion. 

1000 


The 

Induline \ blues, 

which arc 

largiGy used for 

dark navv 

blotches reuuire 

special treatment, as tb<*y 



I’nlliiuii (licfii, witli nddition ot ^tli of its \\(‘iglil ol 
Tliiollaviiic T. 


iiv;u UJ HJV wiMiii.iij n. vv i . - n, i/w ui.-vivM 

effects if not properly prejiarod. For ciam})lc, tli(‘ colours Indnliuc for ])rmtiug 
R. and B. brands in powder arc best made up according to tlic following 
directions ; — 

JnIUJLINE U. KOK PuiNTINO. 

20 grins. Induline R. powder. 

GO , 

40 , 

50 , 

Dissolve, and add 
80 , 

GOO , 

150 , 

1000 


cthyltartaric acid 20° Tw. 

ace tin. 

water. 

acetic acid 9° Tw. 
acid starcli paste. 

50 per cent, taiiniu solution 


After printing aud steaming, all basic colours are fixed in tlu! following ball 

•)r) t.nriMr 


restricted to very h ^ | p ^WloUil|||H 

and brilliancy of thestanoard coIoiS*8 render It extiSuely difficult to make 
4^eate g^’eys, fawns, etc., twice alike. The slightest excess of pure colour 
the wh^le tone of ^ comj^imd ; and therefore, aa^ the mode shades are 


20 gnus, tartar (anetic. 
10 ,, chalk. 

970 ,, water. 

1000 

A line bright gn'c'uish- 
bloc is obtained from Tiir- 
(pioiHc nine G G (Bayer), 
whwh is a])plied m tlic same 
’ W^y is Methylene IJue. 

^ It is almost needless to 
|j;fchat any of the basic 
can be mixed to- 
ler in any proportion 
"5m compound shades. 
SiPPshades are, in practice, 
‘§lj|||§ges — as the strength 








very sensitive and delicately balanced, they are generally prepai^d from le^ 
pure primary tints. v 

One or other of the foregoing recipes will serVe for all basic colours used as 
such. When they are combined with mordant dyestuffs a rather different 
method is adopted. Thus a very dark myrtle green is boiled as under : — 


Myrtle Green. 


' 100 grms. 

starch. 

■290 „ 

water. 

200 „ 

5 per cent, tragacanth. , 

190 „ 

Persian berry extract 48° Tw. 

•10 „ 

Logwood extract 48'' Tw. 

odd 


( 90 „ 

Diamond green ^B.A.S.F.). 

1 100 „ 

acetic acid 9° 4bv. 

add 


90 „ 

acetate of chrome 25 ’ Tw. 

10 „ 

50 per cent, tannin solution. 

1000 



Tlic small amount of ta.nnin used in this case is compensated for by the fact 
that the Persian berry acts as a mordant for basic colours, as do also most of 
the Alizarin colours to a certain extent 

Another method of fixing basic colours is based upon their property of 
forming insoluble compounds with arsenite of alumina. It was the only 
method available before the discovery of the tannic acid lakes of basic colours ; 
and although prohibited in most countries on account of the poisonous nature 
of its ingredients, it is still used to a slight extent in this country and America. 
As a matter of fact, the arsenic contained by the colour is m an insoluble form, 
and is not followed by the injurious eonseipiences that are attributed to it by 
non-technical legislators. 

The following formula will serve as an example of the general method of 
preparing basic colours for printing. 


Rhodamink Pink. 

j 10 grms. Khodamino 6 G. extra. 

50 „ acetic acid 9'’ Tw. 

( 100 ,, water. 

750 ,, alumina paste. 

90 ,, arsenic standard^ 


1000 

Alumina Paste. 

60 grms. flour. 

60 ,, starch. 

850 „ “Red Liquor” (acetate of alumina) 8“ Tw. 

30 ,, cotton-seed oil.^ 

1000 

Boil and cool. 

Arsenic Standard. 

150 grms. arsenious acid (AS2O3). 

850 „ glycerin. 


1000 



p^^'SSSaTor- 

(150 grms. arsenious a|id. 

I 150 ,, borax. 

(700 ,, water. 

1000 

Print on oiled or nwoiled (doth, steam, wash, and lij^htlj soap. The bri^ditest 
and fastest coloiirs-are produced on oiled cloth the oil ae'ts both as a mordant 
for the colouring matter and as a hxin^ aju;ent for th(‘ ahimma. In steaming 

tiie alumina, oil and arsenious acKheombim' to form an insoluble [irocipitate of 

aluminium arsenite and oleate, and this, in turn, combines with the colour base, 
producing an insohibh' lake. , * 

The alumina lakes of the basic col^.irs are more brilliant than the cor- 
responding tannin antimony lakes, but tlieir fastness to soap is inferior, and 
they ai e only used in thos(‘ classi's of w'ork wIuto brightn(\ss is more impoi’tant 
commercial ly than fastness. 

•• llasic^ colours may also he fixed mechanically witli albumen, but this 
method is rarely emplojed exeejit when tlu'y are usi'd to modify the shade 
of pigiiKMit colours, and in the zinc o\id(‘ ])rocess of resisting aniline black. 

T-ho in'ordant dyes wlien hxi'd on (he- lihre may alsi^ act as mordants for 

basic colours, (lensivpn'ntly liasie eohuirs arc sonx'tiUK's added to “extract’' 
printing colours with the object of hiighliming or otlimwise modifying tin' shade. 

Amongst the “fast stea,ni colours,’ tin' basic e<)lours fixi'd with tannic acid 
are, as a class, by far the most brilliant at the disposal of tlu' eaheo printer. As 
regards fastness, they cannot compare with the “mordant colours,” altliough 
indiviflual members ol the group leavi' little to he desired in this respect. Hut 
they allbrd facilities for the production of colours that cannot lu' obtained in 
any otlier way, and t hey .illovv of an enormous range of shades hc'ing introduced 
into styles that were formerly restricted to a few colours only, d’ln'y coinjirise 
all tones of la'i'l, hhu', yi'llow, grei'u, violet, !ind grey, and, as tliey are all ajiplied 
in the same manner, tliey (‘an be mix('d together t-o form an intimti' varif*ty of 
si'condary and tertiary tints; so that, with their ('aso of application, tlieir great 
tincUTf'ial strength, tlu'ir vast variety, and l-heir adajilahihty to many diverse 
styles, the basic colours constitute one of th(‘ most important (dasses of substances 
used in calico printing. 

Of the numerous ]>asi(* colours lunv on tln^ market the following few arc 
perhaps the most gt'norally useful, though it is diHieiilt to singli' out- the best 
frOT^ among so great a number of equally good products : — 

Reds- llbodamine, irisamine, Indulme Scarlet, Magenta. 

Yellows :-—Auraminc, Thiotlavinc T., t'annin Orange, Acridine Yi'llow, and 
Rhoduliiie Yellow 

Bines : — Methylene, Thionine, Marine, V’^cioria, Indoinc, Indnlines, air 
AcetinduRnc. • * 

Oreens : — Malachite, Brilliant, Diamond, Methylene. 

Violets Methyl, Itlthyl, Rboduliiie. 

Browns ; — Bismarck, and sinnlar products. 

Greys ’-—Nigrosine, Methylene. 

Many of the above colours are sold under different names by different makers, 
aud most of them are made in several shades, so that almost aey tone can 1)0 
obtained eavsilj without mixing. 

Application of Pigment or “Albumen" Colours. 

grbese Anolude^ coloured, insoluble substances, whether 

'to the fibre iu.an insoluble state. Their 

' ‘ ■ ' '' 1R 



,totion is effected by moans of a solution of albumen with rbich they are 
mixed, and which, on drying and steaming, ll^oagulates and encloses the pig^ 
ments in an insoluble envelope- fixes them o.i the fibre mechanically in the 
same way that paint is fixed on canvas -by drying oils. The most important 
‘pigments’ are: — (Jhrome yellow and orange; Giiigiiet’s Green (an oxide of 
chromium) ; Ultramarine blue, and its (i(!rivatives Ultramarine pink, green, and 
violet; Vermilion and numerous imitations and substitutes, which consist for 
the most part of aniline colour lakes, and (‘ven of red lead tinted with basic 

colours, lampblack, and the various earths — gjj . siennas, umbers, ooliros, etc. 

and mixtures of oxide of iron, with other pi-ecipitates for sjiecial shades of buff 
and fawn. 

With varying proportions, according as to whtThcr they are in paste or powder 
form, the method of making up aii^l of applying each of the above colours is 
practically identical. 

Pigment Ped. 

250 grms. Vermilion. 

500 ,, 40 j)cr cent, blood albnnieii solution. 

250 ,, S per cent, gum tragacanth. 

1000 

Pigment Yeu.ow or Orange. 

fiOO grms. (diroiiu' ytdlow or orangi'. 


:ioo 

, 40 p(*r cent, blood 

albumen solution 

30 

, cotton seed oil. 


20 

, glycerin. 


30 , 

, turpentine. 


320 , 

, 6 p(M- cent tragacr 

mtb tliickening. 

1000 




Pigmknt Plue (pink, 

gro('i), or violet). 

500 grins. Ultraniarineblue 
or pink, etc. 

500 ,, 40 percent, albu- 

men solution. 
50 ,, glycerin. 

20 ,, turpentine. 

50 „ oil. 

10 ,, ammonia. 

510 ,, G per cent, gum- 
traga c a n th 

7""”^ ~~~ ~ — thickening. 

Ultramarine Blue (Lancashire Ultramarine Co., Ltd.). 1000 

Pigment Green. 

240 grms. (Juignet’s Green. 

280 „ 40 per cent, albumen solution. 

410 „ G per cent, tragacanth thickening. 

10 „ ammonia. 

30 ,, turpentine. 

30 „ oil. 


1000 
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PlGMKNT OrBY. 

400 grniH. lampblacL*, 

300 „ alhumeimO per cent. soliitioT). 

300 ,, (I per cent, guni- tragacanUi. 

1000 

in niiikiii<^ all pjgineiil (colours, tin; pigment is first tliorouglily incor- 
porated with the*;ilhumen, which is added gradually; tin' thickening is then 
added and the wliole well mixed. Jn wairks where grinding mills are in- 
stalled, the proi'.ess can he carried out much more rapidly and pi'rfectly than 
when th(' ingredients have to he h-xiten together hy hand or in a colour 
pan. The whole of the mass (am ho ground until it is perh'ctly smooth and 
homogeiHious. 

4die great disadvantagi* of pigment colours is that tlu'y arc exeessividy liahlo 
to froth in printing, owdng to the churning action they are siihjcscted to in the 
colour liox. So far, nothing has heen successful 111 ('iitirely oviTcoming this 
difficulty, hut its efhsd; has heen reduced to a minimum hy the addition of 
various sulistances which do not retain air, such as heii/iiu', turjx'ntim*, and 
ammonia. Oil o.xercises a heneficial ellect in this direction, and at the same 
time it helps to prevent “sticking in.’’ 

In Oio |>i’oeess jiatiMited hy W. M Kay a.nd ddic (tilico Printers’ Association, 
Ltd., glue or casein is made to take tlie jilace of albunu'ii as the fixing agent. To 
tins end tlii' [irint ing colour is made ui) of glue or of .1 solution of casein in borax 
and the pigment colour. This is jirinted on, and the pieces are subsei[uently 
passed through a ehainber containing formaldehyde vapour, wliicli renders the 
glue (or casein) insolubh' in water. 

After printing, pigment-coloured goods are sttaiiiKid for an hour ; th(^ 
albumen is completely coagulated diii'ing this pro(;ess, and adheres firmly to 
fLe cloth (Mielosmg the [iigmonts, with whicli it is mixial, in an insolublo 
envolo})e, and thus fixing them on the fifire. 

PigiiK'nt colours fixed in this way are v(‘ry fast to soa])ing, but Ix'ing more 
or less attached to the surface of the (;loth, they are apt to be removed by 
rubbing, and for this naison they a.re always soajied in the “ojien soa[)cr”at 
full width- -iH'ver in the rope state. 

Tlu'- chief us(' of pigment colours is for the printing of shirtings, linings, 
and pah' blotches on all sorts of cloth. Being fast to light, pale jiignient 
blot(thes do not fade; but they cannot be used 111 c,ases where a, lustrous finish 
is mix'd all ov(‘r the surface of the cloth, because tlu'y producer a dull matt 
surface w liich remains oven after the mos|. severe cahmdering. 

In addition to direct jirinting, pigment colours are largely used for (coloured 
resists under Aniline black, and for discharges on Indigodyed grounds. 


Application of Direct Dyeing Colours. 

The direct cotton colours do not find any very extended employin'''® 
“steam styles,’’ except for obtaining tinted grounds on previously 
The shades they give arc neither very fast nor very bright in black ’’ 

least not so bright as those obtained with basic colours, tliough 
all but a few of the mordant colours. They are usually printed wi^ t' ^ t 
tion of phosphate of soda, the slight alkalinity of which aids thc ''^'^ 
into the body of the cloth. If required to resist soaping, a 1^. 

of albumen maybe made, in which case they yield Icolours fr'J ,, 

They possess the property of becoming fixed upon the cotto '' 

aid of any mordant, and for styles that are not required 1 t • ^ 

||y a cto of colour to use. 



**" «X V’>i?T^?WwiT*L TWrf ', 

1‘atlg^' IndiideyS all colours, aoa au juax lae »|»pli(Kl Ixi t^i© 8am® wai-‘ 
Sdme -variation in the proportions is of course necessary according to the depth' 
of shade retpiired, hut, that apart, the following lurnnila will answer for all. . 

r)lUECT CoLOUll rUlNTlNC PasTE. 

j hO grins, of direct colour (Krika, etc.). 

( 400 ,, boiling water. 

520 „ G per cent. Ira-gacanth thiekiaung. 

GO ,, phosphate' of soda 

1000 

Heat together and (tool wluui solution is ('fhteted Print, steam one' hour, 
and wasli. 

The Same with Aijujmkn. 

50 grins. Prika ]unk, Diamine sky hhic'., ('te, 

200 ,, boiling water. 

Dissolve and add 

30 grins, phosphate of soda. 

450 ,, G per cent, gum-tragacanih thickening. 

Boil, cool, and add 

270 grins. 40 per cent, blood albumen solution. 


1000 

Print, steam, wasli, and soa]i. 

The addition of a small projiorlion of glycerin to tli(' printing colour greatly 
facilitates (according to Justin Muller) its iixation. 

The direct colours play an important part in two slyl(.ss to ho dealt with 
later — “ discliarges ” and “crepons”— Imt for ordinary st('am work llioir 
employment is very limited, not to say nmm[)orlant Sonu' very beautiful 
effects may ho realised by tiicir mi'ans, hut unrortunately they arc not fast; 
and as ilicy possess no (compensating advantages, tli('y cannot compold with 
or replace the faster mordant and liasic colours. 


Aniline Black. 


Unlike other coal-tar colouring matters, Aniline black docs not exist as a 
dyestuff ready for application, hut must h(' produced upon tlie fibre itself. 
Neither is it wholly a “steam colour,” for its development, under proper con- 
ditions, can he brought about (juite as easily by a mere exposure to the warm, 
moist atmosphere of an “ageing room” as by a run through a steam agor, or 
by a prolonged steaming in a continuous steaming apparatus. 

Aniline black is in reality an oxidation product of anibnc, and it rs formed 

lie fibre by printing a thickened mixture of a soluble aniline salt, an 

hig agent, and one of several oxygen carriers, which always consist of a 
metal capable of existing in two states of oxidation. After printing, 
is dried and ('x posed to the action of air or steam, under the influence 
PiGMR.Ji0 printed parts assume, in a very short time, a dark green appear- « 
'0 the formation of a body known as “ Emeraldino,” an oxidation' 
^“mediate between aniline and Anilino black proper. To CK)n-[ 
"^^^'aldiiie into black it i,s subjected to further oxidaition by aA 
ot solution of bichromate of potash, which transforms it 
hito a still more highly oxidised body known as “ Ungreen^%| 


30 


1000 


jeyajdine; ;,;a!0 



they are cou verted itilo the base wliich is of a deep blue colour so 
; inteuee as to be virtually a l^ack. An insufficiently Oxidised black rapidly 
' regains its original green colour when ^exposed to tlie action of the acid reducing 
agents so often present in the air of manufacturing distncls, and for this reason 
it is necesHary to push the oxulation of the aniline beyond the stage represented 
by Nigraiiiline. This may In' doin'- in several ways, but a run through hichromate 
of potash IS the i^ost generally eonvenieiiT in ja letico, and (piito satisfactory. 
The “ Nigranihno ” obtained liy tK'atnig i^hiK'raldinij in a cold solution of 
bichromate is a vi'ry deep violet Jilaek basi', the salts of w Inch are also of the 
same dee}) hue. It turns gna'ii much h'ss n'adily than baueraldme, but it is 
none the less very snsei‘|)til)lo to the aeti(»n of minei‘al aeids aial reducing agents, 
both of which re-eonvert it into salt^ of J^imeraldiiie. flenei' a hot solution of 
bichromate is always used where }^ossibh^ since it ('\ereises a more energetic 
oxidising action, and produces a bl;i<-k very fast to aculs, alkalies, an’, soap, and 
light. In all jirobability the aniline is oxidised heyond tlu' stati; of Nigraniliue. 
It is a fact w'ell known to most practical uk'h, tliat tlii' [uesenec of free aniline is 
essential to the formation of an ahsoluti^ly fast ungreeiiahlc black, but whether 
this means that the Nigraniliue combines with a furtlu'r ipuintity of aniline in 
the (inal reactions, or wlu'ther th<i aniline sim|)ly neutralises the acidity of the 
lower |)rodiicts of oxidation, is still unknown. ^Neutrality certainly does promote 
the formation of an ungremi.ililc black, and in conjiinetion with energetic 
oxidation at a com|)aratively liigh lemjierature (102 (J ) it allows of a good, fast 
black being obtained without the necessity for a subseipieiit treatment in 
bichromate of })otash. 

This fact is taken advantage of in styles of |)rinting which do not ])ermit of 
after-i'Jiroinniij. A little free aniline is introduced into the [U'lntmg mixture, 
together wutli an excess of some neutral oxygen carrier | K J0'((bN,,)], and these, 
by neutralising the acids libm’ated in “ageing” or steaming, not merely tend to 
the production of an ungreeiiable black, but also })rcveiit, to a great extent, the 
tendering of the })rintcd fabric during the process of oxidation. If those 
unchroDied blacks are not (piite so s< it is factory, as regards their absolute rosist- 
anec to “greening” agencies, as thi' rJiroincd blacks, tliey are at least sufticiently 
good to outlast any of the colours with which they arc associated, and which 
have necessitated the omission of the final “chroming.” 

An Aniline black jirinting colour eonsisls of three distinct |)arts : — (1) a 
soluble salt of aiiiliiio, (2) an oxidising agent, and (2) an oxygi'ii carriei’. The 
aniline salt employed is generally the hydrochloride, thougli the tartrate, chlorate, 
nitrate, and other salts arc occasionally used for s})ecial purjioscs. The only 
oxidising agent used in practice is chlm-aU of soda. It comes into the market 
in a state of great })iirity, and is generally ])refeirod on account of its eheapness 
and solubility- -two (}ualities wdiich render it more economical and efheient than 
chlorate potasJi. •The oxygen carriers, on the other hand, are more numerous, 
but, as a rule, only about four find any extended aj^plication, namely, cojijxjr 
sulphide, copper sulphocyanide, vanadium chloride, and yellow' prussiate of 
potash. The blacks juodiiced by means of the latter salts are dcsigiiateri respec- 
' lively Copper sulphide black, Copper sulphocyanide black, Vanadium black, and 
Prussiate black. These four, together xvilh a fifth known as “(dnomate lilack ” 
from the quantity of chromate of lead it contains, arc the only blacks, out of 
the scores of oxidation blacks that have been pro}x)Bcd from tiim^ to time, that 
/ have attained to any degree of permanent success. All the otiicrs are obsolete, 
T; and, with the exception of (.Jrcen’s recently patented process and the Diphenyl 
' ; black of Meister, Lucius (k Bruning, the compounds liold undisputed 

practice. , , 

^troduction, of copper sulphide as an 
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The Copper sulphide black is by no means*? an easily worked colour; it is 
always liable to attack the doctors if the latter not varnished, and even then 
their edges are more or less rapidly atlected, so that they reciuirc constant 
attention and re-sharf)oning to k(‘(‘p them in working condition. Jhit, all tilings 
considered, it is a \aluable colour, and if carefully pri'pared and woihed as cold 
as possible the oxidation of tlu^ sulphide to sulphate m the jirmting paste may 
be reduced to a inmimum, and the (juality of the “doctor edge ” be preserved 
accordingly. J he great disadvantagi' of sulphide of cojijier is that it is ex- 
tremely apt to stick in th(' engraving, no matter how eartdully the colour 
may have been pn'parcd, and therefore it is always replaced by the IVussiate 
or Vanadium blacks (which contain no insoluble matter) wluaiever the style of 
work permits. 

An excess of free aniline is always allowed in Copper siiljilnde blacks to over- 
come the timdering ol the libre, and to promote tie; formation of ungrcenable 
black in the “chroming” jirocess. A little ammonium chloride is also freipiently 
added to aid in the reactions, 'riie following is a black 111 actual use . — 

Copper Suopiiidk IIlaik. 

IbO grins, starch 

^0 ,, british gum 

52S ,, water. 

40 ,, cJilorate of soda 

•15 ,, oil (cotton s(‘ed). 

5 ,, Methyl violet (to sightcai the colour) 

Boil, cool, and add 

95 grins, ainline salt (hydrochloride) 

17 ,, aniline oil. 

50 ,, suliihidc of copper (30 per cent, pastil) 

1000 

Print on white cloth, dry, and pass for thnu* minutes through the “rapid 
ager” at not above (55“ (t If d(‘Sired, the development of the black may be 
more slowly but ipiite as well effected by hanging the printed goods m an “ageing 

room” for 10-21 hours? 
Tins method is adojited 
when the black is jirmtcd 
along with aluminium or 
iron mordants, and it ’de- 
velops very well at the tem- 
perature of a cool chamber 
55 -00° C. 

Ordinary goods, after 
ageing or steaming for three 
minutes, are afterwards 
“chromed” in a hot solu- 
tion of bichromate of potash 
(1 per cent.). 

(2) Copper Suepho- 
CYANIDE Blaqk.— T he use 
of cuprous sulphocyanide as an oxygen carrier was patented by Higgin in 
1868. Blacks made according to Hig^in’s process oxidise more slowly than 
sulphide of copper blacks, an^t^. they withstand a longer steaming, besides 
which they work a good deal in printing. It is surprising, therefore, 

that they are not used more, bt,. foXsome reason they^near to have fallen 
Into disfavour. 



Aniline Black (Copper Sulphide). 
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After printing and drying, the above black fd developed by running through 
the rapid ager--2 minutes at C. — or it may be hung in an ‘‘ageing 

room at 32°-8(r C. until it has become (juite black, after which it may be 
chroiiKal. If dev('l()[)ed by a sliort ]iassage tlirougli tlie ager at a high 
temperature; (Oh (!) it is not necessary to “chrome” it, but, of course, all 
aniline blticks are. inifiroved by “chroming,” and Lhendon' it is not to he omitted 
unless it destroj’s tlie other colours printed along 'with the bli^ck. 

Vanadium and cojipiT sulphide or hn’roc^cniide of potash an* somctinu's used 
togetlier to form mixed blacks, hut it is doubtful wliethi'r any advantage is 
derived from this proia'diin' unh'ss it he that in tlie ease of the ferrocyanide a 
certain amount of Ih-iissian blue is formed which modilies tlie shade. If the 
blue IS iutcnih'd to act iii this way tiu; jirintcd goods must not Ix' soajied after 
cbroiiiiiig, but jiassed throiigii a clialk bath at ()0“ C. and tluai \\ell washed in hot 
water, 

(4) PiiussiATE I)i;AOK. - Prussiatc lilack was inv(‘iited by laglitfoot m IHG.S, 
and was patmited by liim in July of that year, live moiitlis before ('ordillot 
applied for a patent for a similar black Idjr ordinary [iriiiting the following 
black yii'lds excellent results: 

100 gnus, staich. 

20 ,, liritish gum 

()1 ,, potassium h'rrocyamde 

707 ,, water. 

Boil, turn oir steam, and add 

2<S grins, chlorate of sod,i 
Cool and add 

(S4 ,, a.niliii(' salt (winch dissolves in the cold). 


AfU'i' printing, this black is developed iiy a iMin of loin mimiLes tlirough 

the rapid agei at, at least, 
for th(^ best ri'sults, Oh'th 
If it he iiow^ ])ass('d tlirougli 
the' vapour of ammonia it 
may husti'amed with perfect 
safely for about an hour in 
the conliniious steamer — 
an advantage wlileh allows 
of it being usi'd in conjunc- 
tion with a large nuinbor 
of “ steam ” colours. Al- 
though it contains a large 
amount of iron, it f:an bo 
employed .successfully with 
steam Alizarin reds and 



Ainliiio black (rrnsHiatc). 


pinks if {irinted wdtli care, 

and by kiter[)osing a “starch roller” between the black and pink or red rollers. 

For black and white ellects Priissiate hlaclv is merely developed by running 
the goods through the rapid ager follow'ed by a chroming and soajiing. The ' 
prolonged steaming is only employed when it is required for the ordinary steam 
colours pnnti'd in combination with the lilack ; it is not by any means necessary 
to the develojmient of the black, although it improves its shades in some 
respects, and certainly makes it more*' resistant to the “greening” action of 
. acids and reducing agents. 

If ferrocyanide of ammonia be used in place of the potash salt, and, fit f 
^ sufficient quantity is employed to neutralise the mineral acids liberatedVii^^ySJ^^^ 
ysteS-ming, it is quite possible to obtain a bUok is 
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without any after-treatment *with bichromate of potash. The printing 
colour, however, docs not keep,, very long, and must 1)0 used at once. Curiously 
enough, too, sodium ferroeyanido has a similar ellect m accelerating the 
decom])Ositi()n of the printing colour. Why tins should he is not satisfactorily 
explained, hut it is a well known f.ict in practice', and has jirevtuitt'd the iisi' of 
the sodium salt for printing, though it is occasionally used in the dyemg of plain 
blacks ^ 

Th(‘ chief advantages of the Trussiato (potash) blacks arc that tlu'y have 
practically no “ temdm mg ” .iction on the fibre, that liu'y work as well as any 
other colour in pi ml mg, and that I hey keep wcdl for two or lliri'e days if stored 
in a cool [)laco. 'riiey an' mon' c\p<‘nsiv(' lo piodms' than the preceding 
blacks, and do not yu'ld ipiitc tie' i?am(' shadi's, hut tlu'si' ;ii(' minor points in 
comparison with tlicir facility of ajiphcucion, etc., and, at tiu' ju’csimt, time, 
it is sale, to say that Ihussiatc blacks arc mon' kirgely used m pimtmg than 
any othci'. 

(o) ('Hin)M\TK Ih.AOK, This hl;i(‘k was uivi'iiled by J Scliimdliii, and can he 
used as a sti'am colour in tlu' ordinary way, since, under piopei’ conditions, it has 
no action on tin' cotton lihn'. It, consisls ot aniline salt, cldorati' of soda, and 
chromat(' of lead, with oeeasionall) an addd ion of amoiniiin cidondi'. Tin' lead 
eliromate pk'iys the douhh' role ot an o.xidismg agent and a iionla’alising agiait. 
As a rule a coppi'i salt is added wln'ii t,ln' rate of devi'lopmeiit reipiinis to 
he a.cceleiat(‘(l. 

('ilKOMA'lK HlACK 1. 

j SO gnus starch 
' hOr) „ water. 

I 100 ,, Chrome yellow 10 jii'r ci'id, paste 

Hod and add 

1 00 ,, .immonium ehloi nh'. 

(4)ol a little and add 

■Jo gnus, chlorate of soda. 

Coo] completely and add 

90 grms aniline salt 

5 ,, aniline oil. 

1000 

The ])rm ted goods an' steamed for fifteen to twi'idy miiniles without pu'ssurc, 
ami then washed and so.iped No chnuning is neei's.sary 

CuiUOMATIO Ih.ACK 11. 

(JO grms staich. 

590 ,, water. 

• 100 *l('ad chromate 10 per ccnl paste*. 

Cool a little and add 

25 grms. chlorate of soda 
Cool conijilctely, and add 

100 grms. aniline sail* 

‘25 ,, copper sulphide' 50 jk'i* cent, [lastt'. 

Print, steam tifU'cn minutes, w'ash and soar;. If tlic hlac.k is m eomhinalioii 
with “steam colours,” jiass the goods through ammonia \a[iour after tin' first 
steaming, and then further steam for an h'lur. Chr()mate and snlphoeyaiiide of 
copper blacks are frequently mixed togetk r for “steam work,” and gne a, more 
brilliant black than the eliromate alone^, »ynich at best only produces a black of 
dull bronzy tone. f 

C , The large quantity of solid ma]Ar in Chromate blacks tends to make them 
Jwjbsrk badlvcbut when carefuli» prepared they are especially suited to the 
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printing of fine dcHigns in which a crisp definition is essential, and, as they 
require no Hul)Ke(|U('nt chroming, tlu'y lend thenvselvos to a greater variety of 
styles tlian tlie other aniline blacks. 

An addition of a small projiortion of para phenylcne-diamine to all Aniline 
black e.olours lias llie edect of rendei-mg them less liable to “grei'ii.^' 

A blaek made u}) uitb ehlorato of aniline and sulphide of copper is at times 
used for (;ertain styles , and a modification of Koee, hints tj^rtrate of aniline 
blaek IS also (‘inployed occasionally m steam woik, though rarely at prestmt. 

(fiiuOHATic or ANliaN'lC 

IbO grins chlor.ite of barium. 
dOO ,, aluminium snljihatca ' 
loOO ,, water. * 

Heat to boll, and, aft-er conqihde [irecipitat ion, cool lo 40° and add 
^1 70 gi ms .niiline oil 

Stir W(41 and use tin* lilliate, which is a solid, ion of aiiilme ehlorali'. 

44i(' printing paste is maih' as under 

800 giiMs chlorate ol anilmi' solution. 

100 „ starch, 

bod, cool, and add 

bO gnus do p(‘r ei'nl copper sulphide p<isU‘ 

Pnnt, and develop as lor sulphide of co[)per bl.iek. 

Koiociiri.N s brxci^. In this black, in\ent('d by (Umilh' Koeehlin, tie' h\dro 
chloride ol aniliiK' is rephua'd by the tartrate , in othei' respects it is a eoppm- 
Huljihidi' blaek, and is used in the same way. In practice the tartrate is niadi' 
directly during tlio preparation of the ])rmtmg colour -- 

bo gnus, stai’ch 
00 ,, brilish gum 

bdO ,, wati'r. 

bO ,, ammonium ehloiidi' 

00 ,, aniline oil. 

Boil and add 

40 ,, ehloiate of soda 

Cool, and w lieu cold add 

00 gnus tartaiic acid (liiiidy powdeii'd) 

And w'hen ipiite dissolved add 

bO grins, sulpindc of eojiper ‘50 per cent. * 

1000 

, Print, age, and chrome, 'fins black does not develop very rajiidly, and after 
passing through the rajud ager it is advisable to hang the <i^g)ods in aw agiung 
chamber for twenty four bours. The tartrate of aniline is not cajiable of 
yielding a black, but under the intluence of heat and moisture a double 
decom]iosition takes place between the ammomuni chloride and the tartrate, and 
aniline hydroebloride is produced on the fibre, and is gradually oxidised to black. 
The best results are obtained by a slow, gentle oxidation in an ageing chamber 
at a temperature of 70°-80° F. 

Kocchlin’s black may be regarded as obsolete. It is rar(4y or never used 
nowadays, and must always be cliroi led lo produce anything like a passable 
black. The conditions of Aniline bla k*prmting are now^ generally understood, 
and there is no longer any necessity tr^ cjnploy expensive salts like the tartrate 
of aniline to avoid “tendering'' • At the time of its introduction it was 

the only black that did not fiU' injurious extent, bxit at the 

present time the value of oheap#>r is sufficiently proved by 
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the fact that they are still uso*cl every day in enormous ijuautities, while the 
tartrate black iis now of scientilic interest only. 

In all cases where any Aniline black is printed on oih'd cloth the proportion of 
aniline iSidt ;nid chloiate of soda should bt' nicie:iscd, and no iiuiliiH' oil should be 
used If thes(' [ireiMutions aie ne^hs'led it is iiii])Ossihh' to obtain a jcood black, 
as the oil acts as a lesist 

In many styU's^Vniline black has coniph'tcl\ displaced boeuood, but the latter 
still maintains its importance as a stt'am cohnii by i'('ason ol its inoch' oi hxation, 
whicli IS identical witiithatof oilier steam culoiiis Moico\ei,a c;ica(, niimbi'i' 
of steam colours :ire destioyial by the fumi’s of acid and aniline tliat aia* evolved 
durm;j:; the steaming ju'oci'ss , so that, although the l‘riissiatt' and ('hroinate 
blacks may be steamed for at h'ast*half an hour, tln'V cannot be subslitnted 
indiscrnninately foi Lo,Li\\ood ()b\es coi'.camme^ Meth\l('ne bbu' cinne out a 
dirty yidlow, due to the destruction of the blue ehmuait , p.de Ab/aim pinks are 
turned yellow , o\\ m^ to the acid vajiouis pic\cntmu tin' Ab/.ann from comhmm|j; 
wi^th the abmima , and even stronj^ leils aic not miK'quently allrcted in the same 
way to a less dc;i:iee ddiese delects may he i ('tneilied to some extent by pass- 
ing the ^oods thioueh ammonia xaponi, afli'i the black has la'cn dioeloped m 
the ra]ud a^^m, - indeed, this should alw ay s he doin' il they an- aeti'd njion 
after this “^assnu^,' as it is leimcd, they may be inqiroM'd somewhat by 
“ uassm.u aeam and re steaming, but, as :i mb', it is only llie stioiiL’esI colours 
that ai(' nnpioved by this ('\ti.i tiealment, the jialei ones heiiijj, ii i et i ievahly 
spoiled, 'riu'st' ii'inarks ajiplx’ moi<‘ especially lo cases wheit' heaxy masses or 
blotches of ])la(‘k aie piinled , w In-K' onlv small objeets oi ontdmi's aie jiimted 
the black snfh'rs inoie fieqnentlv than tin' colours, whu'h, nmi' tunes out of ten, 
ai'c as !j;ood ;is when bo.LCwaiod is used 

Dthei a])])bcadions of Amliin' black will be oixi'ii m tieatni^ of othei styh's of 
prmtinj;. 

Dii'iiKNxn IlnxoK —d'his black, jiatented m IDOl by tlie fai bwei k(', Meister, 
Lucius, W lltiimm;, is m sonn' lespi'cts similar to Aniline lilai k It consists of 
the oxidation [iioducts ol various amnn's, but, unlike Aniline black, it neither 
tendeis the blue nor does it tiiiii ^reen, and it can In* steaiin'd loi an hour 
with ])('ifeet safely, and without m any way iinpox i-i islnn|^^ the suiroimdmj; 
colours. 

Diplu'iiyl black comes into tin' mailo't as “Ibjihenyl blaek base” and 
“ Dijdienyl black oil l).t),”both of which are iisf'd for prmi iii):!,,— I he loinn'r for 
steam styles of the most di'licati' desci i jd ion, and the latter for the more 
ordniary lilack and white efiects. 

The oxidism;^ ajj^ent used in mo't cifa'S is chloialc of soda . abimmmm 
chlorate m;iy also be used, Init it is not so conxement. As o.\y;e'''> caiiu'rs the 
salts of co]iper are the bt'.st hd.‘rrocy:i.nide of jKitassium thi'ows the basi' out oi 
solution, M-iid xamiduiin salts act too rapidly. Lermm chloride is a, Iso a j^ood 
oxy^:en cariu'r, and is I'liqiloyi'd alon'jj wnth sulphide ol coppi'r. Otlu'r additions 
arc lactic acid, alummmm chloride, and the necessaiy thickenm^^ m.itf'iials. 

After printing, the goods arc aged m tlu‘ ‘‘sU'am :ig('i ” loi 1-d minutes, 
then steamed for an hour or 'intre, if jirmted m Ab/airm or basic colours, and 
finally washed and soaped m a slightly alkaline liath. (’Inommg is lo he 
avoided, as it im[)arts an nnjileasmg brown loin' lo the black, whn'h is, morcovm', 
ungreenablc w^ihout any such ('xtra oxidation 

Diphenyl base and oil are soluble m aea'tiemicid or acetin dim oil !>(b is 
in reality a solution of jKimidodijibffnylamme in ainlme , t he base is 
p-amidodiplienylammo tdone. The solution of these bodies m the mdinary 
acids is possible, but the salts formed are too insoluble to be employed in 
printing 

A good many recipes are available for the production of Diphenyl black, but 
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the following, given by the patentees, will serve^ as types of those used in the 
majority of castis ; — 

DiruENYii Black 1. 

1100 grins, starcl). 

4500 ,, water 

) UmO „ acetic acid 0' T 

( liOO ,, olive oil 

Boil, oil steam, :md ;idd 
500 grins clilorat(! of 
soda. 

Cool and add a solution of 
550 grins. J ) 1 p h e n y 1 
black bas(' I. 

1300 ,, acetic amd 

9 Tw. 

45() ,, lactic acid 50 

])e]’ cent 
For use, furtbei add-— 

1 100 grins co[)pcr siil 
phide 30 pel' 
cent, paste. 

300 ,, water. 

ISO ,, aluminium chloride 52' d’w. 

110 ,, cerium chloride S 1" Tw. 


w. 



l)ij»li(-i)y! Id.ick 


10,000 

This black may be used with Alizarin and basic aniline (uiloiirs. After 
printing it is a light gny and must not be ovm'dned It is fully devt'lojied by 
a two or tlirc'c minutes’ jiassage through the rapid agei at as Ingh a 
'toni])erature as possilile. Then, if the patterns contain “steam colours,” the 
goods are further steamed for 1-U hours, with or without pressun^, lixed in 
tartar emetic for the basic colours, and linally soajied. 

For ordinary work (single blacks and styh^s commonly assomnted with 
Aniline black) the following recipe containing aniline may be recommended. 


Dii’inwYi. Ih.ACK II. 



/ 1 100 grins. 

starch. 


15315 „ 

watc'r. 


)1135 „ 

acetic acid 9° Tw. 


( 200 „ 

olive oil 

Boil, 

, cool a little, and add 


:iO0 <.nns. 

chlorate of soda. 

Cool and add 


( 22r, „ 

lactic acid 50 per cent. 


) 123 „ 

hydrochloric acid 2(S“ Tw. 


' ) 67 „ 

water. 


1 •'■>00 „ 

Diplicnyl black oil IJ.O. ” 

F()r 

use add 


1 200 „ 

cojipcr sulphide 30 per cent. 


1 (>30 „ 

waiter. 


‘>1 C. 

-.iO ,, 

10,000 

alumininm chloride 52“ Tw. 


Print on unoiled cloth, dry gently, age 2-3 minutes at 95" C., and then / 
pass at once into an alkaline soap solution at 6 Q'’- 80 '' C. ; or if printed 
Iron Buff, through a hot solution of caustic soda- . A ^ l 
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Ar compared with Aniline lilacks, the blacks obtained from Diphenyl BlacJc 
Bam 1, arc more expensive, hut, at the same time, they arc absolutely “ un- 
greenable ” , and as tliey neitlu'r '^ive otl any injurious acid vajHiurs or }j;ases 
during “ steaninej:: ” nor H‘([uiri‘ any a^tiu' IrealiiKMit with bicln-onial e of ])()tas]i 
for tlu'ii |)i’ 0 ])(‘i dcvi'lopUH'ni, they do not ('ither tcndiM- (lie hbii* oi- d('slio) :my 
of tlie (“olours with winch llu‘\ may bi' associati'd. 

On the nther hand, Diylnnyl /Ihfei Oil l).0 can be used 111 place of aniline w ith 
advantai^ia for .dtl^oucli Us inilial eost IS greater, a ^ood bl.u k can )n’ obtained 
with as liillt' as 1 ]ier cent, (on Uie weiclil of pnntinc coloiii), wln'K'as at li'ast 
8 per cent, of anilnu' salt is nspined to produce an (Mpiaily full shade, ami, as 
a^ rule, not loss than U per (‘ont. is used. 

Diplumyl Black Oil O.O., containyig as it does a ceitain amoiiut of jinilim', 
possesses ])roperties intermediate botwei'i^i thosi' of ]mre aniline and juiri' 
Oifbenyl Black Ba-se f. ; so that, as regards resistance to “ irreenine " inlliiences, 
it is superior to aniline. Its otVeet on sensitive “steam eolours ” is also much 
less pronounced, since, in a black prc'pared from Oiphenxl od 0.< ), tie' content 
of mineral ai-id is greatly reduced, and no metallic salts, capable of forming dull 
compounds with the other colours, arc used in siiHicieiit ipiantity lo act in- 
juriously. Aniline blacks a.re (‘.ertaanly simph>r in eomposition, and ari' more 
(’asily atnd rapidly |)r('])ai(‘d If anything, too, they aie more leeiilai in action, 
and are ahvays prefmred for liiiely ('iigravial ])attciiis, when it is possibh^ to 
use thiMii, not oidy on ai'count (»f tlu'ir clu'ajim'ss, but bi'caiise, hitJierto, tlu'y 
ap])ear to bo more' ndabh' in act. ion, and to yudd lullei and deepi'r blacks. 
Kor tine patterns, the strength of tie' Diplnaivl blacks .dmost iiuariably retpiiri'S 
to b(' increased, and t.liis malo's them more (*\pensive for many of tin* elu'a])ev 
“ blaek-eo\'er ” styles. 

Taken altogethm, tlie Ibjilienyl blacks are su])('nor t(> tlie Aiiilme blacks for 
gmiei'.il “st<‘am work," ami Ibey e,eitamly give lb(' tiiiest; allround /b,s7 blacli 
on clolb })U!pan'd in n.apbtholate of soda toi the dyeing ol the a/o colours lilu^ 
jiarauitranibiK', etc kor this pur])os<‘ Aiiilim' )»laek, pun* and simjih', is 
nsi'less. it IS probabh', t.luuH'fore, that hiplumyl blacks will lejilace both 
la'igw'ood and anibm' for moNt “steam styh's”, but, owing t.o tJa* fact that 
they are tiinu'd brown bv biebromat.<' of pot/ash, it is not likidy that aniliiK' 
wdll los(' any of its import.anei' in the pioduction of those stydes which de])end 
upon “ ehroiniiig ’’ for tlu' development, of thmi colours ( y ('lirome yadlow, 
steam Biaissiaii hhu', I'aidler's in.nigaiiese brown, ("a,teelni, e.tn., all ol whieli are 
at pri'smit ummI in eomimiation with Anilim' black 

»\. (1 tlimiov’s Ami.ink l>i.\rK. In IbOT A (ba'cn pattiihsl a proi'css for 
the jiroductaon of Aniline black, in wlmh^thi' nst^ ol an oxidisnie agent m the 
black nn\tur(' is entirely disjamsisl wth Ills jiroei'ss is based upon th(' lact-, 
first ol)s(*rv('d l)y him, that aniline, m |)resenee of an oxygiai earrim- and a 
small [lercentagc of a ])ara-diainine or a. pam amido [ihenol, is easily oxidised 
to kim'raldme lA nliTC (‘\|M)Siin’ to air. Moreovm’, by tins new piocess it 
is possible t.o ('fiect tlm oxidiition of anilim' in tie,' Irisie stall', so that the 
ebief cause of “tendering” / c. tin’ action of the nnneaal acids klierated 
during the “ageing” — is entiicdv'^ overcome, wuth tlie ri'sult that tiu' original 
strength of the fabric remains nninpianed. • It is not even nees'ssaiy t/O use a 
mineral acid at all, as the formation of tin' black is ('lh'<‘ted (pnte as well, if 
perhaps a liltk' more slowdy, in the presence of organic acids alom* Mineral 
acids are cheaper, howi'ver , and as it is not- essc'iitial that thev should he presfnt 
in excess, as is necessary in ordinary Ajnline blacks, they can be used with 
advantage, either alone or in combination wuth an organic, acid, kormie acid is 
recommended by the inventor. 

The most efficient oxygen carrier lias been found to be cu] irons chloride. 
' : pmtig a lower osddised salt than the cupric chloride, it does not act ujion the 
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aniline so readily, and conBequently the deco^iposition of the black mixture 
is rtilarded to such an extent that it remains clear and serviceable for a con- 
8idera,ble time. In ])ractice, the cupric salt ((Ju('b) is first added to the mixture, 
and is then redmasl to (;nproiis (diloride ((hi.,(/b) by the further addition of the 

re(]Uisito quantity of sodium nu'ta, b]sul[)hite, t(yL,mthcr with an amount of 

ammonium chloride suflieient to keej) the copper salt in solution. 

Th(' afiphcal ion ol A. (i. (b'cim’s process is identical with that of the older 
ifirocesses, and the (doth, after [irintin^ or padflinpq is treated* in tlu; usual way. 
The black may lie de\ (‘1o])(h1 either by hani^in<j: in a warm, moist atmosphere, 
or by a passa^m throue^h the “ ra-pid a^ei,” or by a more piolonij^ed sti'a.ming. 
It is then “chromed ’’ or not as reipiin'd, and finally washed and soaped 

For th(! dyein,!^^ of plain blacks, the i^ew jiroci'ss is already m use ; Iml; it 

has not y(;t found any (‘\tended application m jirmtm^q thoiuj^h thi'i’c does not 

appear to Ix' any ri'ason for its lUi^b'ct in tins direction, unli'ss it Ix' that the 
publislusi jiroportions of ineredients arc; not suited to })rintinj4 Feitainly a 
printing; colour eamtaminj.,^ h'ss than 2^, ])er cent ol aniliix' is not likely to yield 
a black, but on the small scale a fairly e:ood result was olitanu'd with the 


following colour — 

j 7(U) grins 

thick starch tragaeantli paste, 

t l'><> „ 

ainmonmin chlorid(‘ 

Warm togelhei-, ;ind, 

after cooling a little, add — 

no erms 

eopp(*r ehloride (( aiCI ,.2H >( )) 

in „ 

nx'la hisul])hit(' of soda 

Cool and add 

()() ,, 

aniliiK* oil. 


[)arapli(*nvl(;m'dianiin(*. 

20 „ 

hydrix'hlorie acid .‘>t) per e(*nt. 

21 „ 

formic acid 00 })cr <*<‘nt 

1000 


ddu' above was printed on white* cdoth, a,i;(;d thi’cc minut(*s at hh'' (t The 
black was not (]uite satisfactory on enH'ipon,ij( from t-ho “a^e'iA' but- after an 
exposure of twelve hours t-o a moist atmosphere*, followed liy a liot (diroimng, 
it improved considerably, and would doiditless have b(‘(*n hettei for a more 
prolonged cixposure to the* air. JTohahly, too, a slightly larger epiantity of 
mineral acid waiuld a(;c(*l(*rat(* the oxidation w'lthout attacking the hbre. Work- 
ing on the above* line's, ge)od re'sults ought to be; possible of attainment ; it ought 
to reepiire a few exjieiiments e)nly to jirrive at the c'orrect pro])ortions. 

The follow'ing aelvantageis are claime'd for the new proce'ss of air oxidation 
blacks- — (1) that they arc* nieire economie*a.1 than the olde*r blacks, owing to 
a more exanplete utilisatmn of the* aniline , p2) that tlmy de) imt attac-k the 
fibre ; (11) that they arc* more stable than a,ny other Antlind black 'mixtures, 
owing te) t he abscnc'c of energetie; oxielising agents ; (4) that the; rate of pro- 
duction, is incre'ased ; anel (5) that the abs{;nce of noxious vapours renmves all 
risk of injury to the health of the* workmen. 

One ve;ry valuable* property of all Aniline* blacks is that previous to oxidation 
they are v(*ry sus(;eq)td)le to the action of alkalies and neutralising and reducing 
agents The jiresi'iice of any one of thc'se three classes of bodies is sufficient to 
prevent entirely the* di;velopment of the black ; so that, on washing the goods 
after “ageing,’' the cloth remains jiej-fectly white in those jdaces where such 
reagents have been applied. The practical application of this property to the 
production of white and coloured designs on a black ground constitutes an 
important special stylo, which will be dealt with under the heading of “ Resists 
and Discharges.” 
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STYLUS or PRINTING, 
tndigo Printing. 

Indigo is !x naturul colouring inatlor odtaiiu'd by a SjH'cial Ircatnu'nt, of llio 
leaves of various sp('cics of //<(//7fgrrir»wlnch arc largc'ly cultnated in India and 
tlie Kasl Indu's gi'iu'rally. fiiko the (‘ssential colouring ])rinrii)h' of Ma<lder - - 
Alr/arin — Indigo is now niamifact iircd ai t ilicially s\ iil lu'lic. 1 iidigo coiiu'S 

into the niaikrt as a 100 jhu' laait powder or a LM) piu' (’eiii pasie, and its purity, 
regularity of cmujiosition, line stall' of division, and the I'ase with which it can hi' 
applu'd without a piolongcd grinding, aie such that it is rapidly replacing the 
natural piodiict in cah(*o printn j,, and to a yicat cxti nt also in d\cnig. It 
possesses exactly the same propcriics as the natuial d'ycsliill, a,nd is applied hy 
exactly the sanu' nu'thofls Its chiyf rci'oiimiciidation to thi' I'ldico pi inter is 
that it IS reniarlodily free from gritty and sand\ suiislances, and that, in dyeing, 
it can he used at once without any pielimmarv giiudmu, and, m ]umting, it, only 
reipiin's grinding toi a short time — often not at, all — and can hi' stiained \('ry 
easily, thi the other hand, natural I ndigo al w aN s eontaiiis hard, sandy paitieles, 
wdnch ar(' most diiru'ult to remo\(', (‘ven hy tiu' mostcaicful sliainnig through 
line cloths; and as it eomi's into ('ommerce in tlu' form ol liaid, dry eaki's, or 
eulx's ol vaiia,hle composition, it always reipiircs to he analysed In'foit' it can he 
us('d, and then giound lor a wei'korso hi'foie it is tit to he em})lo\ ed lor printing. 

One of the gri'atest ditlii ulties eneounteit'd in pniitniL’ natiiial Indigo is duo 
to till' })res('iice of gutty matter, which plays havoc with engiawd lolk'is, and it 
is largely owing to its ahseiice in the synthetic piodiict that the latter has had 
so favourable a reception 

Artificial liidigo, however, has the defect of itsipiality It is not ijinte so 
fast to washnie as the natuial dyi'stulV, and this has hei'ii put down by some 
chemists t,o its [unity, — that, is, to its hi'ing pure nidigotine, uinmxi'd with indi- 
I'ubni, indigodu'ow n, and othci organic bodies, which ai (' assi'i ted to exercise a 
beneficial cllect, on the fastness ol na1,ural Indiyo lie that as it, iiia^, the diller- 
I'lice helwei'!! the fastness tlu‘ natural and art,ilicial Indigoes is too slight toi'avil 
about, and has certainlv had no ellect in ch('(;king the cmplouiicnt oi the latter. 

ddie nii'tliods of ap[)l_\ mg Indigo to the cotton litiri.', ('itlier by <lyeing or [irint 
ing, ari' all based on its [iropi'rty of bi'ing converted by reducing agi'iits into a, 
body known as ‘Mndino w hit.i' ” w Inch is soluble m alkalies, and, m that form, 
ca]iable of pi'iietrating into the body of thi' fabric to which it has Ix'cn a])[)bcd, 
and of lu'iiig re oxidised theiein to a pi'rmaiient blue d\e d'he nu'thods of^ 
dyeing and [irinting vary m di'tail rather tiian ]uinci])le In tlic iormer case 
tluv clot,h IS merelv sti'i'ped in an alkaline .solution of indigo white and then 
exposed to the air in the wet state ddie yi'llow coloureil solution absoilx'd 
from tin' dye vat bi'comes tirst green and then gradually Itbiei and bluer, until 
tinally tiu' whoh' of the indigo-wdnte is rcoxidisi'd to insriluhlc ])lue Indigo, 
and the cloth is found on wasliing to he pei.uanently dyed. In ])rmting, thi' 
reduction of the fndfgo, its solution in alkali, and its subseipieni re-oxidation all 
take place on the clotli itsi'lf. ddiere aie some [irocessi's oi piintnig leduced 
indigo-white as such, hut they are now out of date, and lU'ver weii' very •success- 
ful in the modern sense of the word. 

Practically s[>eakmg there an* only two Tiiethods of jirmting Indigo with any 
degree of success* (1) thi' hllucose or Schlieper iV P.aum ])loce^s , (1^) the hydro- 
Kulphite proci'ss. ddiey are both in common use, and Iheri' is nothing to choose 
between the iHcsults obtained: they are cipially good. The Lflucose jirocess is 
the older and eh('a])er of the two, and wiU hi' taken lirst 

This (InucosTi: Prockss. —This elegant ]uoecss was [lerfected at the works of 
Messrs Schlieper, Baum A (k)., and wuis for a long time Uie only method ol 
completely utilising the Indigo employed. It deticnds upon the ])owerfnl 
reducing action of grape sugar in alkaline solutions; and as the reaction 
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takes place either in the cold or at a slightly elerrated temperature, it is essential 
that the grape stigar or “glucose” and the alkali should not be mixed together 
before tiie Indigo ik printed, as otlnn-wise reduetion and partial re-oxidation of 
the latter would occui' in the colour tub iiistead of on the cloth To a\oid this, 
which would result in unevenness, the cloth is first prepari'd in a 110 .‘lO ])er (Huit. 
solution of glueosi' , it, is thiui dri('<l :md printed with a mixture of Indigo and 
(‘austic soda. 

The pri'paration of th(' white cloth is eHeclod in a padding imingle through 
the following solution •- - / 

(llilTCOSK I’llEPXUE ‘U) p(‘r (‘(Ult 

dOO gnus grape sugar. 

700 ,, water 

1 000 

Dry the goods thoroughly (hut not too hard), and tlum jinnt t hem in tlie 
colour helow. 

Dark In moo UiaiE jxu’ (‘cut. 

IhO gnus. Indigo L ‘JO per (umt paste (11. A S 10) 

(S.'“)0 ,, alkaliiK' thiclvcning. 

1000 

Alkaline thickening : — 

JO gnus, mai/.e starch. 

1 00 ,, dark l>n(,ish gum 

S70 ,, caustic soda 77" dhv. 

1000 

Mix carefully, heat to 140’ V., and then cool before use. 

The JO per cent. Indigo paste ahovi' is made hy grinding togetbm JOO 
grms of Indigo L in powder (IIA.SF.) and 800 gnus, of 4 yau' ei'iit gum 
SetH'gal solution. If the colour is too thick, it may he thinned hy n^ydaeing part 

of till' t Inekisiing hy eaust,ic 
sod:i 77 ’ 'Vw. I,hus — ♦ 

Inuioo 1)1, ue (thin). 
l-JO gnus. JO p(U’ (‘(‘lit,. 

Indigo \j 
yiaste. 

700 ,, alkalnu' thicki'ii- 

ing 

IhO ,, ca-ustio soda 77° ■* 

Tw. 

1000 • 

l^'or lightiT sliades of 
Indigo it IS only necessary 
Indigo (Glucose Process). to reduce the (quantity of 

Indigo paste, making up 
the kilogramme wuth caustic soda at JO" 'Pw. ; or the following reducing paste 
may be used : — 

Reducino 1’aste. 

600 gnus, alkaline thickening. 

385 ,, 40 per cent, gum Senegal solution. 

15 „ glycerin. 



1000 
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• Medium. Light. Pah. 

Dark Indigo blue 3 per ccait. 1 part. 1 part. 1 part. 

Ueduciiig paste . . . d ,, b ,, 10 ,, or more. 

If these rcMluelious of tlu' strong *l>lue ])rinling colour arc list'd alone the 
strength of the glucose pre])arati()n may be also rt'diits'd to as low as 
15 per cent, but it is not atlvisable to go beyond this jioint lest the colour 
should suller. 

After printing, the goods ought to he steanu'il as soon as jiossihle ; if they 
are allowed, to he, tlu'caustK' soda absoibs cailxmic acid from the air, and its 
power of reacting with the ehi<‘osc lo reduce tlie lialigo dimnnslu's in proportion 
as it hecomes carbonatt'd 'I’Im' leduclion may be eliccted by nminiig tlu’ goods 
through the rapid ager a,t a ttanperalin c as nt'ar 100 (\ as possible, taking 

care at the same tunc to sci' that the sti'am 's moist and that no air enti'rs the 
apparatus. A run of .1 minute is, as a mb', ipiite sullicicnt, comjih'tely to 
reduce tlu' Indigo to indigo whiti^ 'I'lie Ix'st icsults are, howi'ver, obtanu'd by 
steaming the goods lor ^ minute m tlie, special Indigo ager” already di'seribed 
(see fig. 50), in which the steam enters the (deunher through boding water, 
and thus bt'i'onu's thoroiigldv satuiated with moislun', with th(' 1 csult that, all 
the conditions essential t-o the pei fe<‘t n'duetion of the Indigo, and to tin- solu- 
tion in ItK' caustK' soda, of the thickening, are obtained, nami'ly, humidity, a 
high tempi'rature, and tin' absi'iiei' of an. In the ordinary lapid ager these 
conditions are, not easy t<» maintain , and although, with eari' and constant 
atti'ntion, it is possihh' to obtain satisfact.ory lesults in this type of ager, the 
colour IS more often than not reduced ini'gularly, and, on re oxidising, is found 
to be uncM'ii. The presi'iicr of air prevents the conijili'te convi'rsion of the 
Indigo into mdigo white and, if the sti'am is at all deticieiit in moisture, the 
solution of the indigo white is [lartial only, and its penetiation into thi' fibres 
of the idot.h mor<' or h'ss nn'gular good deal of colour remains on the 
surface, and is washed olV in the subsixpumt processes, so that not only is the 
work spoilt, hut a consideiahk' amount of a valualile colouring matter is lost, 
not to spiaik of the labour and dc'lay that may b(> involved in the production of 
spoilt work. 

'The colour of the Indigo, as the goods emerge from the ager, ought to be 
a hroiviittih alive-, if it is i/ellt>iv, tlm reduction ha,s been pushed too far, and tlie 
colour will never ri'oxidise fully ; if it is the reduction is incomplete, and 
only a [lortion of tlu* indigo will be fixed, the rest washing off in the subsequi'iit 
operations of souring, w'ashmg, and soaping. 

After ageing, the pi intc'd ]ii(‘ces arc suspended on rails in a cool lianging 
room, through which fn'sh air is allowed to circulate freely betwi'cn eacli fold 
of the hanging cloth, and thi' iloor of which is covered with damp sawdust. In 
this chamhi'r the jneci's ri'inain until the indigo white is re-oxidised to Indigo 
which IS insoluble and becomes permanently fixed on the fibre. The last triices 
of indigo white arc eonv4*rtcd back into Indigo by washing the goods in a copious 
supply of fresh running water, and this is f(»IIow'e<l by a treatment in dilute sul- 
phuric acid (r'-2“ Tw.), and a seiauid tliorough wash in water. These opi^-ations 
are conducted in tlie open width ui order to prevent the Indigo from marking off 
before it is properly fixed. Fin.dly, the goods are washed and soaped and washed 
again in the ordinary H]Hral or continuous I'ope macliines, alter winch they are 
hydro-extracted to remove the excess of water, and tlien drii'd upon cylinder 
drying machines. 

Light shades of Indigo can be re-oxidij*M] eumpletcly by wasliing in nmning 
water immediately after ;xgeing, and without the necessity of the intennedial.e 
lianging. The goods should be cooled first and the wash waters should be as cold 
as possible, otherwise the large quantity of alkali present is liable to be dissolved 
put of the cloth too rapidly, and thus cause the indigo white in solution to “ run ” 
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before it is oxidised. 'Jdie above operations of soaping, etc., can then be proceeded 
with as soon as the colour is fully <leveloped. 

The well-known “red and blue style” can be prodneed perfectly by the 
glucose proc(‘Ss of Indigo printing. Tiirkey-red dyed elolli is prejiared in a 
solution of gliKiose, printed with Indigo blue per cent., then agi'd, hung, 
washed, and soaped as above, ^the Ah/, arm alumina lake of the Tiirk('y-red is 
dissolved out (or “discharged”) by tbe caustic soda of tlie Indigo printing 
colour, and thus leaves a com])aral IN ely white foundation under the blue. The 
un])rint(Ml jiarts of tlu^ (doth remain unaffected by the alkali ; so that, according 
as a “blotch” or an object is jirinted, a n^l diNsign on a bliu' ground or a blue 
design on a red ground is obtained. 

By printing other strongly alkaline colours r.y plumbiti' of soda along 
with the Indigo or mixed Nvith it, it is possible to jiroduce coloured jiatterns in 
white, bbu', green, or yellow on a red ground After ageing, smdi goods arc 
passi'd through a liath of sibcati' of soda, then W(dl washed and trt'ated in an acid 
solution of bichromate of jiotash w Inch precipitates the lead as ( dii'ena' yellow. 
Green is obtaiiu'd from tlu' mixture of Indigo and jilumliite of soda, and wdute 
from a thadvcned solution of caustic soda containing tin and /am*, (di*, ddiis 
style of work will be described in detail in its jirojx'r ])lac(' undei’ “ Tin* hischarge 
Style.” 

By combining the glucose prejia ration with the naphthol jircparc's used ior 
the developiiK'nt, on the libre, of the insoluble a/,o ciolonrs, it is possilile to print 
Indigo, hy the glucose process, in conjunction with Baranitraniline red and 
similar colours. Th(‘. najihthol jiart of the prepare must not contain any more 
soda tluin IS napiinMl for keejang the fi najihthol in solution, otherwise the 
glucose w’lll be decomposed to an extemt which will render tin' proju'r I’eduction 
of the Indigo inpiossible. The following is an (‘xamjile of a “ |)r('])are” formerly 
used in practice. 

Gluoosk-Nai’HTHoi, Brepahk. 
j 30 gnus. najihthol. 

(I ^ 75 „ caustic soda 5‘J Tw'. 

.1 200 „ waldr. 

, ( 300 ,, glucose (chips). 

^ [ 395 ,, wat(‘r. 

Dis.solve a and h separately, and when they are (piite cold mix them together 
and make the wdiole uj) to one litre with cold water. Bad the cloth in this 
solution, and dry in warm air at as low a tempei'ature as is convenient. Then 
priid <m Indigo blue 3 per cent. and^*any suitable dia/o-compound, such as that 
of Baranitraniline or a Naphthylamine ; age as usual to n^dncii the Indigo, 
and then, after allowing the goocis to remain exposed to tlu‘ air for a few lujurs, 
wash them in a plentiful supply t)f fresh running water. Finally, soaj) them in 
the rope form and dry. 

This process was formerly used for the jirinting of two- and three-colour 
patterns, c.//. Indigo blue, “Bara” red, and a Naphthylamine clartd, but since 
the introduction of the hydrc^isulphite process of Indigo printing, which dispenses 
with the glucose preparation, it luis fallen into disuse. A certain amount of 
the glu(;ose was always wasted, and the prepared cloth, in any case, had to be 
dried and treated with extra care before printing. 

The glucose jirocess is still in use for the printing of single colour patterns 
in Indigo and also for “resist” styles, but it has been replaced, in a great 
measure, by the more convenient and rapid hydrosulphite process, which is 
adaptable to all styles of Indigo work. 

TriB HTDRosuLniiTE-lNDiGo PiiocESS. — The distinguishing feature of the 
“ hydrosulphite ” process of Indigo printing is the simultaneous application of 
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the colonritif^ matter, ita reducing agent, and its alkaline solvent. Tlio printing 
colours are very stable, as the reducing agent (hydrosulphite-fornialdehyde) 
has no action on Indigo in the cold. The hvdrosnlphite piocess is not clu'ajier 
tlian tlu' “ glucose ]>roc('ss,” — ni fact the ])rintiug colour itsi'lf is dcanu’, — but it 
has tlu! advantage thaX no prcjiaration of the cloth is rcipiiicd bcfoii' printing, 
and tlu'iefoi'e tin' rate* of pi’oduction is increased, and some (‘coiiomy ('ilected in 
laliour, tinny and steam, by lisjaaising with the iisi' of t In' “ padding ’’ .ind drying 
machiin's Mor('o\%'r, as all the essential ('li'ineiits of tin' colour are mixed 
togi'tlu'r n a stabh' pasti', which only d('compos(s when subje<'t('d to a^high 
tempi'!’, iturc, the goods can be p intc'd at an\ tinn' without the neci'ssitv for 
making spf'cial ari’angi'iin'iits Neither is the hydrosulphitc proci'ss so dependent 
for succi'ss upon certain (‘(mditions of moisture and duration of sti'amnig as is 
the glncos(' j)roc('ss In fact, so long as the temjx'ratnri' of tin' sti'am is 
sufliciently high to luing about the di'composit ion of tin* hydrosnlplnte, t,lie 
a.moiint of moisture it contains and tlie h'ngth of tilin' it is allowed to act may 
vary within comparatively wide limits witiiout di'ti imentally all'ectmg the final 
reiult. The ste.uning is carried out in spi'cially constructed “ hydrosiiljihitc 
agers,” which allow ol a ti'inpi'raturi' of 102*- 101 ' being obtanu'd, bor light 
jiatti'ins the oidinary steam at 102° (' , and fiee from air, aiiswi'rs pi'rfi'ctly well , 
but In'c.y [latleiiis rispiin' more moistui’e, and to sujiply this tin' ap[)aiatus is 
jirovided with a water ti'ough inside, at the bottom, brom tin' sin face of the 
wati'i’ apin'oiis \apour uses and ri'inh'i’s the stc'am sniliciently humid. A 
printing (‘olour madi' up with hydrosulphitc' .nid the alkalnn' paste* used for the 
glueosi' ju’oeess IS given below’. It has b('('n used in practice for scvi'ial yc'ars 
W’lth ('\cellent rc'sults 

I ) \nk 1 Nuu.o Ili.i'K .2 per cc'ut 

( SO gi’ins hydrosulpliitc' cone N V (M , b iV 0 ) 
j I2<) ,, alkaline thickc'iimg (Sec p.ige 2SS ) 

l)issc)l\(' by heat, cool, and add 

. .20 gnus 20 pC'i’ cc'iit. Indigo b {!» A S.b. ) 

2.")0 ,, alkaline' thickc'iimg. 

loot) 

Aftc'r printing, steam two to thrc'c minutes at 102° in air fri'c* and 
moist sLc'am, Thc'n allow to cool and pass dnc'ctly, in the lull opc'ii width, 
into a continuous washing 
machine supplied with 
])lenty of fiesh, cold lun 
ning water Wash until 
all the' alka,h is ('liminated, 
then sour, wash again, and 
finally soap, wash,*anM dry. 

The printc'd goods may bc' 
allowed to re oxidise' in the 
air, hut tins is not neces- 
sary except for some hc'avy 
patterns printed 111 very 
dee[) colours. 

The ahoN'c •colour gives 
a full na\y blue w'heii 
printed on white unpre- 
pared cloth. Lighter shades may be olitained by rc'<lucing it with various 
proportions of r^'dncing paste containing a little glycerin and about }, jier 
cent, of hydroijulphito (concentrate J) (M., L. it B.). 

' , aoove, 
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Reducing Paste (for light shades). c 

GOO gnoH. Ih'ilish gum alkaline thickening. 

,‘)00 ,, 10 per cent, gum Senegal sol. 

'JO ,, glye.enn. 

5 ,, }iytir()sulp]iite cone. N.F. 

TT) ,, watei 

1000 

Potli 'J’lirkey rt'd and I’afanitranilinc red are easily dischargcyi by the 
alkaline liydrosulphit-f' e.oloni' kor Paranitr.r.nlme red disi’harges, the (juantity 
of liydH)Siil})hit(‘ must Ix' inci eased from 1 J-JO jiei’ cent according to tlm depth 
of the t‘ngra\ing and tlx* mtmisily of the red ground, kor ordinary engraving 
and an average' red (cories|M)nding_ to a “ prejiari' ” containing Jo grins, 
na])hthol [ler litre) the following Indigo printing paste gives satisfactory results. 

Indigo llriiE J pen' e.ent (lor Para red) 

1 JO grins, hydrosnlphite cone, (or Jlyraldito cone kassi'lla) 

100 ,, wati')'. 

JtSO ,, alkaline thickeming. 

100 ,, JO per cent. Indigo P. (P».A S.k ). 

.‘too ,, alkalini' thickening. 

1000 

Print on Para I'cd dyed cloth, and, afteu' age'ing, wash and soap as usual. 

Turki'y-red is dischaiged by the alkali of the ]>rinting colour aiKl llu'reforo 
does not reijuiri' any extra addition of hydrosulphite. Ik'tter results in every 
way are obtained when the cloth to be discharged is well soaped 111 an alkaline 
soap bath bi't’ore printing; or a solution of lO-lo gnus, of silicate of soda 
(without any soap) will answei eipially well. Tlu' only olijivt is to remove 
surface colour and fatty matters, both of wliicii interfi'ie with the ])ro[)er 
action of the discharging agent on the actual ground colour of the dyi'd fabric 

On naphtliol ])r('])ared cloth the brilliant Insoluble azo colours can be 
printed along with Indigo and any other colours fixed in the sanu' way, such as 
Sulphide colours and the large class of colouring matb'rs known as the “vat 
dyes’': Indanthrem', klavanthreno, Oiba colours, 'rino-mdigo, Prom-mdigo, etc. 

Another artificial ])r('paration of Indigo, not much used at the })resent time, 
is Kalle’s “ Indigo salt ” (a bisuljdnte compound of ortho nitrojihenyl lacl(eketon). 
It is sinijily thickened and printed on wdiite cloth. The cloth is well dried and 
padded, either through a mangle or op the printing machine, with caustic soda, 
which immediately reacts wdth the pale yellow salt to form a true Indigo blue. 


Application of Val Dyestuffs other than Indigo. 

Prom-indigo (Payi'r), a bromine substitution product, yields much rodder 
shades 4.han any of the ordinary artificial Indigoes (Indigo pure. Indigo b , or 
Indigo M P. P. ), and may be mixed with them in any pro])ortion to modify 
the sliade. Wlien used alone the, llalogeii-indigoes — Tndigo M. P.P./P. and 
M.P.P./H.lP-~can be clfcctiially reduced with much less hydrosnlphite than 
Indigo itself ; hO grins, of hydrosnlphite (cone.) being sufheient to reduce fully 
200 grins, of a Prom-indigo 20 per cent, paste (o" 40 grins, of the dry powder). 

Amongst the most important derivatives of Tndigo is the Thio-indigo red of 
Kalle tV Co. It comes into the market as “ Thio indigo red paste P.,” and 
yields shades ranging from a deep bluish crimson to tile jmlest of rose pinks. 
As its name implies, it is a sulphur compound, and it be used as a direct 
Sulphide dyestuli' for light colours, and “ vat dyestuff,” like Indigo, with 
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hydrosulphitc and caustic soda, for dark colours. Mixed with Iiidi^o it allows 

of c\(;t’ediu<j:ly hisl. violet 
sliades hein^ prodiic(‘d, 
which arc especially valu- 
ahh' in the printing' of 
shirtings and siimlar p;oodH. 

ld)r a [lale pink it is 
only lu'ci'ssary to use an 
alkaline tlnekeniiie and the 
colounn;; matter l^'or red, 
or rather dark erimson, tlio 
addition nf a small pnantity 
of hydrosidphite is essential 
to t he production of a full 
and fast sluuh'. Hydro- 
sulphit.e niay also Ix' added 
to the weaker I’olouis, hut 
it IS nut at all neet'ssary. 

Tiiix»d Muoo Ihxk. 

I In ^rms Thio indi;j;o i(‘d [lastc Ik (Kalle) 

I 50 ,, watei. 

I \ 100 ,, Ih’itisli t^um. 

( Sdn ,, caustic soda (»0 T\\. 

1000 

Til 10 Indioo Red. 

I 1 hO jj;rins Thio-indi|i;o red pasta Ik 

) 100 ,, wat('). 

I 120 ,, hydrosuljihite coiic. (I lochst ). 

( 7‘)0 „ alkaline thickening (lor Indigo) 

1000 

Vioiaci (Indigo and Thio indigo) a laaldish shade. 

SO grms Thio indigo nal pasti' R (Kalle) 

:i0 ,, *J0 p(*r emit, paste indigo L (IkA S t'.) 

100 ,, watm. 

lln ,, hydrosul[»hitc N I'k cone. (Ilochst) 

775 ,, alkaline thickening. 

1000 

Print on unprejiarcd gloth ; age and wash, etc,, as for Indigoes. 

Thio indigo scarlet is a similar jiroduct to Thio-indigo red, and is a[)plied in 
practically the same way. Since tlie introduction of tlu' lattei, Kalle A Co. have 
cxtendi'd their series hy the aildition of lironidndigot's and d'hio indigo orange, 
yellow and brown. 

In combination with other dyestutls, Indigo is capable of yielding a good 
many diflerent colours and ellccts. With Flavanthrene (Ik.A.S.K.), a yellow vat 
dyestuff, it forms an olive green, very fast to light and soap. Flavanthrene is 
not destroyed by oxidising agents, so thiit if the mixed green is ovm’-printed, 
with another pattern, in bichromate of potash, and then [lassial through a 
“cutting batlF’ of sulphuric and oxalic acids, the blue jiart is destroyed where 
the bichromate is printed, leaving a bright yellow, and thu.s producing a green 
and yellow “ conversion ” effect, If the green is printed on cloth dyed a light 
Indigo shade, and then treated as above, the result is a Jour-colour effect from 
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two rollers and two colours, viz. green, yellow, light blue (the ground), and 
white (the ground colour discharged). This style of Indigo work and other 
analogous stylos havt' been rendiTod pcssibh' by the discovery of the stable 
hydrosul])}iite-foinjaldeliydc compounds, which have completely revolutionised 
certain branches of tin* nalusti'y, and inti’oduei'd ik'w ones 

Of kite years a considerable number of colouring matters uhich form leuco- 
com[)ounds similaa’ to indigo wliite, or which are apjilied ik a similar way to 
Indigo, hy means of rediK-ing agimts and caustic soda, have liecn ])lyi-ed upon 
the markc't hy \ a, nous firms. Amongst tlu' best known of this c'lass of dye- 
stuti’s are the Oiba colouis {Sor. iUicm. hid Juis/e), the Indanilirene series 
(li.A.S.K), the Sulphide eoloui's, the i l(‘linflone colours (M., L. A Ik), the 
Algol colours (llayi'r), and otliers ly otner makers, whose products ])ossoss 
e([ually good (pialities m many res}Tccts Most of the \at dyes and Siilphuh' 
colours by makers other than those mentioned an* ajiplied m the same v\ay, 
and satisfactory I'esults will be obtaini'd from Iheiii by following tin' methods 
given for those of the above colours to which they approximate most nearly 
in their g('n(‘ral projiertics. 

Ciba Colours. — Tlu'si' (uiloiirs, which are mostly Indigo d('n\ali\es, constitute 
a class of vat dyestulls, wdiu^h is characterised by a fastness to light, acids, alkalies, 
and chlorine e([ual to or exci'eding that of such admittedly fast colours as Indigo, 
and the dyed Alizarin purples, reds, and blues, and by a hriglitiu'ss of shade 
approaching those givim by tlic basic aniline, dyes, ddiey may b(' (utlier dyed 
like Indigo or [irinted , they are adajitabh' to several st}l('s of resi.st and dis- 
chargo work ; and they can be fixed by either short steaming alone, or by the 
usual prolongi'd steaming lu'cessary f(>r the ordinary steam colouis. 

Tlie ap[)lication of the (dl>a colours, whetlier by jirmting or dyeing, depiuids 
upon i,he ix'diiction of the colouring matters, liy hydrosulphit(', tin, or ollu'r suit- 
able reducing agents, to their leiico-compounds, which art' solulih' in alkalies. 
Tlie alkalinity of tin' ])rintmg [lastcs is much less than that of Indigo colours, 
and coiise(|U('ntly the Ciba colours art' more or less free from the disad\antagcs 
that attend the use of Indigo, which, w/icii, used retjuirt's to bt' ajiplit'd in 

the form of a strongly alkalint', mixture. It is a remarkable fact, howe\er, that 
Ciba blue promotes the reduction of haligo to sucli an extent tliat when the 
two arc used in combinatu)n for tlie jiroduction of a certain intermediate shade, 
the Indigo is completely reduced in tlie pri'seiici' of po/u.ss/do/A C(ir!)()n<ife onh/^ 
wherea,s, under ordinary circumstances, a large amount of caustic soda is 
absolutely essential to properly reduce it and fix it upon the fibre , in fac,t its 
fixation is preveiitc'd in pro])ortion as the caustic soda becomes converted into 
carbonate', by absorption of carbonic acid from the air. ddie percentage of 
Indigo (20 [icr cent, paste) on the w'eight of (kba blue paste ought not to 
exceed 30 per cent., otherwise lu portion of it remains unreduced, and will bo 
washed out in sulisi'ipient proeossi's. ' 

Mixtures of (hba blue and Indigo— and indeed all (kba colours — can be 
cflectiuilly fi\('d in any rapid ager capable of being worked at a temperature 
of 102° Ck Mo jiartieular jirecautions are lUH'i'ssary for excluding air, or for 
maintaining a regular di'gree of luoisture, though, of course, the regularity of 
the conditions under which the sleauiing is performed is conducive to regularity 
of results. 

Another great advantage of (kba colours is that they may be printed along 
with colours so diverse in projierlies ag Aniline black, the Insobilile azo colours, 
and almost any of the ordinary ‘‘steam colours” like Alizarin red, basic dye- 
stuffs, and the ve^jetable colours. They withstand the various operations to 
which these styles are subjected, and it has been proved by experience that 
they are practically Unaffected by either bichromate of potash, mineral acid 
baths, tartar emetic, or ^prolonged steaming. 
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Aftet steaming, the printed *goods are allowed to hang for a short time to 
re-oxidiso They are then washed in cold water and finally soaped at the hoil. 
This last process is very important : jt increases the purity and hrightness of 
the shades, and at tlu* same time increases the fastness of llu' colours to light 
and cldorme. A nm through a solution of hicliroiiiaii' may Ik' siihstituted 
for the hanging of the g'^jifls before washing and soaping, but the resulting 
colours are soime'^iiat dulh'r in a])]K'araiKT. 

The nnnting [lastes are exceedingly stable for \'at dyestulls and work well 
in the mhclnne, as they matlier act on t,ho (‘iigraved rollei’s or “take’' tiic 
doctor edge. 

Taki'n altogi'ther, tlui ('iba colours as a, class are wudi'ly applicable 111 calico 
printing. Tlu^y may be dyi'd, jmint^'d, resisted, dischaigi'd ; they arc well 
ada])ted to a(‘t as discharge' colours on Vira icd, Para brown, Naphthylainiiie 
eland, and as resist colours uiuh-r Aiiilmc black; they may be- printed m 
conjunclion with either oxidalion, reduction, or ordinary steam colours; and 
they may be mixed together in any proportion, or wuth liuligo and Sul[)hur 
colours III short, for all styles in which fastm‘ss is of the first importance — 
e//. shirtings, dri'ss goods gcneially, an<l (‘S])ecially (h'hcatcly colouied muslin 
curtains— flu; (hba ccilouis are wc'll adajited ; and if th('ir range of shades were 
extended to include a si rung yellowg tliey might displace many of the fastest 
and most valuable mordant dva^stulls at pn'sent m us(' 

The application of the t’lba cohmrs to resist and disc harge styles will 1)0 
toucheil upon latei. ddui following arc a few of tlie coloin jiastcs used in direct 
[irinting 

(hiiA PLlffg 

f Hot) gnus, (hba blue 2 Ikl) [laste are gradually added to — 

) GO ,, 2)0 per cent, gum Senegal solution whilst stirring with a 

j small brush. When mixed, add— 

( too ,, 50 [ler cent dextrin solution. 

Brush through a tini' hair sieve and add — 

1 10 grins, soda ash. 

50 ,, glycerin. 

150 ,, 5() [>er cent, gum Seneg.al. 

140 ,, 50 j)er cent, dextrin jiastc. 

Dissolve at 120’ F. and then add - 

GO gnus. hydrosu][)hite N F. cone, (llachst), 

1000 

IIeducinc Paste (for lighter shades). 

400 grms. 50 pei cent gum Senegal solution. 

51)0 • 50 per cent, dextrin [laste. 

10 ,, hydrosulphite K.P\ cone. 

Print on unprcjiarcd cloth; sti’am 2-5 minutes at 102" (t 'riaai .liang or 
allow to lie an hour or so, and then, after washing in cold water, soap at the 
boil in 

2-1 kilos. Marseilles or other suitable soap. 

1-2 ,, soda ash. 

1000 ,, waiter. 

The strength of the soap is reduced iTi accordance with the intensity rd the 
shade printed, lighter colours requiring weaker soap. 

A run through a hot J per cent, solution of bichromate of ])otash may be 
Bubstitnted for soaping if desired, but the colour becomes greener in tone and 
loses some of its brightness. 
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Althotifjh no special precautions need be talt*en to avoid the presence of air 
in the stofiniin^^ apparatus, it must be understood that the less air present the 

more ])erfpet tiie result ; 
eonsecjuently tlic rcf^nilar 
“ h} (h’osulphiie ” ageis are 
U)(> most ctiieu'nt so long 
as the ti'iiiperaturc is not 
allow (‘(1 To c'xceed, 102° (2 
(217° h\). At 'a higher 
lempcjature the colours are- 
apt to 1)0 over-reduced, with 
a (•orr('S[)ondiiig loss in 
hrillianey 

(M>a blue may be com- 
bined witb sulphur dye- 
si 11 (Is to yi(‘ld all sorts of 
com])Ouud sliadi's. When 
mi\('d wuth a small (piantity 
of PjU'ogeiK' d(’ep black 1) , foi mstauec', it- gives a line imit-alioii Indigo shade. 



Ciha lilac 2 li.D. (SC I B ) 


(hllA lhaiK AND PvilOUKNK BliA(’K. 

f 70 gnus, standard blue* A. bO pm* (“('iit.' 

4LS ,, gum Senegal 20 {)(']• cent Heat to 120" V. (bO" (!.), 

220 ,, dextrin ])aHte bO pi'r ciait and Huai add and dissolve 

100 ,, potasli or soda asli. whilst stinang 

20 ,, glycerin. 

^ 20 ,, hydrosulphite N.h. cone, and then - 

j 2 b ,, I’yrogene deep black D. | 

H 0 ,, caustic soda GO' Two Dissolve si'jiaralely 

( 2 b „ sodium hydrosulphite powder. ) 


1 000 

The solution of part !> would jirobably be efb'ctcal morei'asily by the addition 
of 100 grins of water, which could be allowial for by using 21S gnus, of a 40 
per cent, gum Senegal in place of tiu' (piantity of 20 per e('nt gum solution 
given in part A. The standard blue is made as under 

Standakd lii.UE A bO per cent. 

boo gnus. Ciba blue 2 lkl> paste. 

Add gradually to 

120 ,, 20 jier cent. gum'Senegal. 

280 ,, bO per cent, dextrin ])aste. 

1000 

Strain through a hair sieve before use. After ])nnting, proceed exactly as for 
the previous blue. 

By nwxing Indigo and Ciba blue in various proportions, intermediate shades 
are obtained which are characterised by their excellent fastness to light, acids, 
alkalies, soap, and chlorine. Considering their comjiaratively small Indigo 
content, the fastness to chlorine is remarkable, and seems to point to the 
conclusion that the Ckha blue not only facilitates the reduction of the Indigo in 
solutions of alkaline carbonates, Imt also has some further action upon it in the 
direction of fixing it more permamuitly upon the fibre ; in fact it seems to 
play the part of a mordant. Be that as it may, it is indisputable that the 
indigo is considerably faster in combination with Ciba blue than when printed 
by itself. The Alizarins and the direct dyeing colours are well known to ( 
combine with the basic aniline colours, and it is not improbable that tha 
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Ciba colours possess a similar aflinity for synthetic IndiLro. Tho following 
recipe will illustrate the jireparatioii of a combined Indigo and ('iba blue 
printmjj; paste. It contains only d et'r cent by wiairlit of Indiiro pma' 20 ])er 
cent })aste ( O’O per (aait. nidi^otnu!), a (piantity that uiubu tli(' ni’diiiai’y 
conditions would ^ive a li^ht blue \ei\ susceptibh' (o tlu' action of dilute 
solutions of bleaching jiow'dcr such as arc e/ed for the eU'ariiiLi, of piinted <^oods. 
Yet it resists ibis^ipi i-ation without any appreciable alteration in shadi' 

(I1P.A liinn ANO Iniuoo. 

1)0 jj,nns. ( dlia bliii' 2 I* 1). jiaste 
do ,, lndi|i;o puu' 20 [ler cent, jiaste. 

(120 ,, f:,uni Seni‘;4al 

(It) ,, fj^lycenn 

UO „ po'tash. 

Heat to 1 20 and add 

00 ^rms. bydi osulphite JS' V. cone. 
lUssoh'c and I'ool Ih’int, sltsam, haiiL;, wash, and soa[) as iisuab 

(dha blue IS sent out both as a powder and in a jiasle form TIu' titter is most 
couveiiicnl, but, IS rather luon' eApensni' foi caiiiajjfe The otliei colours, \iolets 
H. and *11 , nsl, seal let, and boideaux aii’ also made in pasti' and powdt'r. W ith the 
exception of the rials, all the (dba colouis can be priiiti'd by t he sl,amious oxide 
caustic process, but the ‘Hi\diosul[)hite piocess” is to he juefi'ried in most cases, 
(dux IbaU': (with stnnnous oxide). 

120 L;rms. (dba bbu' 2 ItD. jiaste. 


.do „ 

stannous oxide oO per cent jiaste 

00 „ 

gl yceriii. 

IbO „ 

British gum (dry) 

11)0 „ 

water. 

-lot) „ 

caustic soda DO" Tw 

loot) 



Allow to stand, and tlum strain well 

ddiis coloui IS strongly alkaline, and opiai to all the objections conncidi'd w ith 
. such colours , but it yu'lds rather dai'ktu sliadixs than tliosi' resultm;^ horn the 
use of the various “ hydrosiiljihites. ’ 

The (dba violets and hidiotropc product' vt'ry beautiful shades, ran;j;iiiji: from 
full purples to the nutst delicate lilacs and heliotropi'S, a,ccording to thi' stren^Th 
aiid»(*brand of colour used. Their prcjiaration docs not diller materially from 
that of the blues. 

Cm A Violets ou (Iiba IIeliotuope. 

Standard. 

7d0 ^rpis.^tdba yioh't 1>. or lb paste or (d))a heliotiope 11. 

200 ,, .20 per ci'iit. Untish e^um paste. 

loot) 

Strain before use. 

FriiUna/ (Udour. 

.‘bbd c!;rms. standard !> or lb 

d.db ,, ,d0 })er ci'iit,. British ^um jiaste. 

12(i ,, jiotash or soda ash. 

40 ,, glycerin. « 

Dissolve and add at 120' F. 

70 grins, hydrusulpliite N.F. cone. 

im 

When orange in colour, cool down. 



298 


TEXTILE PRINTING. 


Print, dry, steain 2-4 
minut(is at 102" C., hang, 
or allow to lio a short time, 
then ehromo and wash ; or, 
hotter still, soap for lialf an 
Jfoiir at the hod ugh 4/1000 
soap soUiiion, containing 
2/1000 of soda ash, which 
yields th(> liiu'st* fastest, 
and most regular shades. 

CiUA Pki). — A bright 
and M'ly fast red, made u}) 
h.l.a IJcl.uirojw 1: (S.C.l.h.) geneially like the ])receding 

colours. 

Sf(ui(ifn'(I /V/.s'p' At 

7d0 grins (4ha hmI Ih jiaste 

270 ,, Ihitish gum paste ‘10 pin' eent. 

1000 

Print HKj Pohnir, 

500 grins, standard past(‘ Ih 
I 15 ,, Oritish gum jiasO' ,‘10 per eent. 

200 ,, caustic soda (hP 4\v. 

()0 ,, glycerin. 

Heat to 1 20' h. and athl - 

75 gnus, hydrosulphitc cone In’.F. 

1000 

Th(' [irinting colour ought to he a deep hrownisli yc'llow, and care must be 
oxoreased not to exceed the t(un])eratur('. indicated, lest ovi'i'-ri'diiction ensues. 

After printing, the goods 
are steamed for 4-5 minutes 
at a ratin'!’ Iiigher (emjiera- 
turethan the other colours, 
naiiKily, 101'-107 (t, then 
W’ashed and soaped for 5 
minutes at 10 H F. (GO" C.) 
in a solution containing 
4/1000 Marseilles soap and 
2/1000 soda ash. 

If bluer shades are 
desired,^ a run through 
bleaching powder solution 

Tw. may replace the 
soaping. 

To obtain the Ix^st re- 
sults from Fiba red it is essential to steam the goods at tlip above high 
temperature. 

(hba colours, wlu'ii printed with * 

(1) Alizarin, basic, and other “steam colours,” are first aged at 102" C., 
allowed to lie a short time, and steamed again for an hour in order to fix the 
other colours. The goods are then passed through tartar emetic, washed, and 
soaped as usual. 
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(2) Aniline ])lack : .steamed for two mimites at 102*’ C. and tla'ii })asscd at 
once into hot hichromale ; waslied well and soaped. 

(d) liisoluhlo azo dyes on naj)hUiol containing ()\id(> of antimony • sti'amed 
2-4 minutes at 102'' (h, allowed to lie a little while, and then wt'll washed, soured, 
cashed, and soajied. 

If the Cd)a ])rinting "[vistes have heeonie re-oxidised hy long standing, they 
can he restored a lit condition for further use by adding 1-2 per cent, of 
hydrosiilpliiti' N.h. cone., and lu'aling gently uiilJ the ycdlowish colour of the 
leuco-conipouud appears again. 

The l)est Aniline black to use is th(‘ (dipper sulphide black, containing a little 
(very little) free hydrochlonc acid. The ‘"sti'am (*(*loiirs,’' too, are lictter for the 
addition of a small quantity of e.nlra acetic or formic- acids, if thi'y aie not 
suthcieiitly acid in the lirst instanci' to le.-iist the slij^ht alkaline ‘‘scum” from 
tdie (liba cailoiirs. 

The Slilpliide Colours. — ddie class of colouring matters known as Suljihide 
cplours form leuco-compounds like Indigo, and can be applied in practically the 
same way, but \\ ith dilVerent jiroportions of alkali and rc'diicang agent As 
reducing agents, either glucose or tlie “hydrosulphites” may be usc'd. d'he 
latti'r gre the bc'st and most convenient. 

ddie grc'a-test drawback of th(‘ Sulphide' (ailours is that they blackc'U the 
printing lolh'rs ddns blacki'inng is due to the jiresence ol ]>olysulplnd('s which 
injuriously attack the' 1 oilers, with the formation of co[)per sulphide. To some 
extent this (hd'ect can b(“ overcome' by the addition of sodium sulphite' or 
bisulphite to the alkaline printing jiast-es, but in this case the use eif the 
“ hyiirosulphite's ” is inadmissible, since the final result of the', reactions lietw'con 
the suljihite or bisiiljihite, the “hydrosulphite,” and the' polysiiljihides eir free 
sul[)hur in the (‘olouring matter weiuld be* that the peilysiilphide's wemld remain 
practically nnallected. 

Whthiii rcce'iit years many of the sulphide dye'stull's havi' beieii more' or lexss 
fi'ee’d from fre'(' siil[)hur and jiolysulphides, anel conse'epiently the'y do not atlect 
the printing rollers injuriously. Of the.'se improved products, tlie Imiiu'dial 
coleuirs “soluble” anel the 1). branels of the Thiogene se'ries are typical examples. 
Some e)f tlii'se pure colours yield the best re'sults with jmre hydrosuljihiti' of 
sexla ill powder, while' eilhers are preferably printed with suljihoxylate' leirmalde- 
hyde compounds like “ llyraldite,” “ Uongabte,” eir “ Mydj’osulplnie d'he 

lat ter compounds yu'ld the most stable; cedours, but the stability e)l those' prejiared 
with the “ hydrosulphite in powalcr” (Nhe>S^O,) is sufliciently good for me;s't 
jmrjioses. 

Jf largo quantities of cedoiir are vequiiod, it is advisable in all cases to jireparc 
it in small separate lots as required, so as tei ensure that the' colour is m good 
condition, and not })artially decomposed by loi'g staneling. 

The printing’ oS Sulphide colours must be carefully cairie'd out. Their 
fixation (lepends to a great extent em the presence of plenty eif moistuu' , and in 
printing, there'feire, it is essential to guard against overdrying thi' ge^ods. In 
a great measure this is prevented by the additiem of glycerin to the ])rinting 
pastes, but it is well not to depend too nnich on the action of glycerin, ddie 
safest plan is to dry the goods 111 moderately hot air, and not ovi'r cylinders, if 
it can be avoided. A little (Jhina clay is often added to the printing colours to 
lessen their liability to “run ” during the subseqiu'nt steaming 111 damp steam. 

Tho [ircparation of the printing pastes is as follows: — 

The colouring matter is beaten up witli w^ater, caustic soda, glycerin, (diina 
clay, and cither glucose or one of the “ hydro.su Iphitcs ” already mi'iitioned. The 
mixture is heated until the colouring matter is completely reduc'ed and dissolved, 
and then added to the necessary quantity of alkaline thickening ; finally, the 
whole is warmed again until a perfectly homogeneous paste is obtained, which 
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the action of light and freqncnt washing. In ‘England, however, their use in 
this connection is only just dcvcdoping, probably because the earlier Sulphide 
dyestuils \V(U'(' liotli inqiurii and souK'what insoluble, and ga.V(' unsatisfactory 
r(!snlts both as i ('cards sliadc and tlu‘ wolking (juahty <»f the' jirinting ])aslcs. 
Now, liowcv('i, Ilia,t< a great variety ol interesting, fast, and fairly bright colours 
an' ])rocuraJ}t(', tlnire is ti'clmically no n'ason why the ])rinting of tlu* new 
and pun' solnbh' Sul])hid(' (“olours should not develop' into an important, branch 
of manufactnn'. TIh' eolouis purihi'd specially for printing Vork well, do not 
stain the roller^ to any gr('a,t intent, rcijuin* only a sliort sti'annng , for th('ir 
fixation, and yield snflicumtly bright colours \>f (ncelh'iit fastness to washing. 
Moreover, they are liasily “ ri"^ervi'd,” and arc thi'ri'fore of gri'at valiu' in the 
“ jirint and cov('r st yl(' ” for th(' jirodnetion ,of direct printed elfects that could 
formerly only la' ohtaimsl, of eijual fastness, by tlu' U.'dioiis nu'thod of dyeing 
on a previously ])rint(‘d, agi'd, and hxi'd mordant. 

Till' Sulpliidi' eolouis w ill stand a much larger iiuantity of “ h ydrosiilphite ’ 
than is ri'ipiired for their reduction, and this allows of tJieir heing used as 
“diseharg(' eolouis^' on l‘aranitranilin(' red and other Insolnhle a/o colours, aitd 
also on direct dyestufls. ^they arc not. vi'ry bright colours, but lor (juiet, ellects 
on llannelcttes, and in all c.ases w'hi're fastness is reiiuircd, they aii' excei'dingly 
useful. tor ('omhiiH'd brightness, fulness, and lastiu'ss, nothing has Iritherto 
surpassed thi' \ at dyestutVs , but thi' Suljihidi' colours an* none thi' h'ss usi'ful 
for a gieat variety of styh's, and thi'y includi' a, gri'ater rangi' of shades than 
any other si'iii's of vat dyestutVs. 

In common with the (hba colours, Indanthrem's, and Indigo, they can b(' 
print.i'd on naphthol prejiari'd cloth in conjunction with any Insoliibh' a/.o I'olonr. 
They are also dischargi'able by the chlorati' prussiate method , and, as they ari' 
easily reserved hy zini'. salts, thi'y ari' applicable to .i great, varii'ty of styles 

With very few I'xiu'ptions, the, Sulphide' colours ari' sensitive to chlorine, but 
in other respects they ri'pn'se'iit one of the fast.est classes of eolouis known It 
must, however, not bi' taken for granted that a Sulphide colour is necessaiily 
fast. Thi're are, in fact, some wdnch could not even he ti.'rmed moderately fast. 

The “ resi'i’ving and “discharging’’ of sulphide colours will he di-alt wuth 
in anothi'r section of tins wa_>rk. 

It is im]M)ssible to review, or even to mention, all the many exei'lh'iit Sulphide 
colours on tin' market. Asa class they ari' vi'ry similar; they are all iqiplied accord- 
ing to the ])rnici})les illustrated in the foregoing e.xamjiles of ])imting jiasles, and 
in genera,! Ibi'y behave in miicli the same way as the colours mentioned above. 
Indanthrene Colom*s (H.A.S.k’ ). 

The Indanthrenes are a series of “vat” dycstidVs (derived from anthraipiinon) 
which may bi' fixed on the hbre without steaming, and are fast to light, soap, 
acids, and alkalies, hut sensitive to chlorine. One brand of indanthroni' blue, 
that marked O.t- D., is, how'cver, ftist to chlorine as well. 

The Indanthrene colours, together with \'at red, U A.S.F./lV, come into the 
market in the form of jiastes, which arc solubli' in alkaline solutions of reducing 
agents, tlnd their a])])lication to direct printing depends upon this property of 
being ri'duced, and subseipiently re-oxidised, in , a manner analogous to Indigo 
and the Oiba colours. In practice, -the reduction is eirected in ditVeri'iit ways 
according to the conditions under which the Indanthrenes arc to be applied. 
The darkest shades are obtained by thi' caustic soda method (without steaming), 
using iron and stnnnous gaits as the reducang agents. For lighter ctlects and 
blotches, or heavy objects, the colour is mluccd by a short steaming, using either 
Htannoiis oxide or “ liydrosulphite ” (llongalito C.) and caustic soda or soda ash 
as reducing agents ; and in special cases the glucose process may be employed 
to advantage, thougli it does not yield the brightest or fullest shades. 

The addition of /3-nilphthol increases the depth, beauty,, and evenness of 
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ight and medium whades of the^Indantlirenes, ho that these colours :ire admirably 
idaptcd to tlic pro(lu(;tiou of fast multicolour efliects in (H)mhiijatiou uith any of 
Lhe lusolul)l(' a/o (‘olours. Ijik(' the Ciba colours, too, the fiidaiithrciu's wdl, 
under cort;mi (‘onditions, withstand prolonged steaming an advantage wliicli 
illows of their being associated with the ordinary sti'ain colours, e g Ali/arin, 
I’ersian lierru's, and otiier mordant dyestutls, as well as basic- colours , and, in 
eomnion willi the n'st of tli> \at d\es,” they can bc' printed along with almost 
any colour that is^le\ eloped by a short steaming, a^' for instanci' .\niline black. 
Diphenyl .black, I’araniiiH' brown, the Sulphidi' colours, (‘tc. 

The printing of llu' Indantlireni' dyestuds on cotton is usually carru'd out by 
one or other of the following jiroei'sses - 

(1) Thk (Iaustio Soda Micnion .(wr iiout sti'ammg). In this proci'ss, which 
gives the dark(‘st colours, and is (‘sfieciallv siiitabU' for tine shiitine and cover 
patterns, tlu' colouring matter, mixed with tin crystals, sulphate of non, taitaric 
acid (()[)tional), and a suitable thickmimg, is punted on wliiti- unjirepaH'd cloth, 
and the gooils, after well drying, an' passed in tin* opi'ii width through a hot 
s(tlution of caustic soda The liydrates of tin and iron (more part iciilai ly the 
iron) thus formed reduci' the colouring matti'i to its h'uco compound, which, 111 
dissolving 111 the alkali, ])encliates into th(' body of tlu' cloth, when* it is 
subse(|tiently re-oxidised and fixed as an insoluble colour 

For the preparation of the punting ji.istes the proportions of tln' vai'iouH 
ingredi('nts, as given by the inalo'rs, are as follows- 


J)a>k. 

J/o/ 

IjKjht 

rn/e. 


■_!00 

100 

50 

25 gnus 

colouring mat Li'i 

120 

(;o 

30 

30 „ 

Icrrous sulphate 

20 

10 

5 

5 „ 

stannous chloi id 

100 

100 

50 

25 „ 

tartaric acid 

ofK) 

730 

S()5 

915 „ 

thickiming. 

1000 

1000 

1000 

1000 



The tartaric, acid, finely ground, is first of all dissolved in the thicki'iiing ; the 
stannous chloride is then' added, and lastly the tVrrous sulphati', which may be 
dissolved in a sutlicu'ncy of wader, used in place of a portion of the thickening if 
this latter is made tlnck enough at the outset to allow of water bi'ing introduced. 
The whole is well stirred until the salts are comph'tely dissolved, and it is tlnui 
added gradually to the dyf'stutf whilst stirring with a stitf win' brush, which is 
the best means of avoiding specks. 

DVIh'ti thoroughly incorporated and (piite smooth, the colour is wa-ll strained 
and* printed ni the ordinary way. The gpods may be dried either ovi'r steam- 
lieated c-vlind('is or in a hot air apparatus. 

The '^ti.xatioii of the colour is then effected ]>y passing tin' perfectly dry 
iirinted goods through a beck containing a solothm of caustic- soda dO" dhv at. a 
temperature of 1 b()“«-17r)‘’ F. ddie treatment lasts about 30 seconds In order 
to prevent the soiling of the “whites,’’ which is liable to occur il a number of 
printed ])ieces are passed continuously through the same caustic hath, it is 
recommended to add I-IO volumes of “manganese paste” (accoiding to the 
(piantity of colour on the goods) to every 100 volumes of caustic seihi m the 
beck. The manganese [laste is prepared' by precipitating mangain'se chloride 
W'itli caustic soda and “chcmick,” Thus — 

( T-f) kilos, mangaaiese chloride 7'i Tw. 

I 17-5 ,, water « 

Add 

6*25 „ caustic soda 53” Tw. 

20 „ bleaching powder sol. 12" Tw. 

Mix well before use. 
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On emergin^^ from the hot caustic bath, the goods must not be squeezed, but 
given a short run through tlie air to cool down, and then passed directly into 
cold (‘uiistic soda, out of which they may ho passed between squeezing rollers 
without any f('ar of tin' colour “marking ofl’.’’ They arc then jnissed into a 
scries of washing hocks furnislied with “s])irt pipes’’ or sprays, and plenty of 
clean c.old w'atei’, followed by a run througli sulphuric acid U Tw\, another 
good w'ash, and rmally a soa])ing at J 75"-!! 12“ F. -'In th(' cast' of all hut the 
lightest colours it is advisahh', to allow the goods to lu' in the *sul])huric acid for 
some linu' hefou' they are finally washed and soaped, the olqt'cl , heing to 
thoroughly rt'inovt' all tract's of iron, which, if'allowt'd to rc'inain, would oxidise 
to yellow' h'rric oxide, and thus dull the colours. When tlu' (‘oloiir used contains 
more than 10 pi'r cent of dyt'stuir tlie gootk are allowi'd to stei']) in pt'r ct'iit. 
sulphuric ae,id for an hour , if it onlxqcontains 10 per cent or hiss, it is sulheient 
to saturate the goods in the acid, and then (without stpu'c/ang) allow them to lie 
in pile for about tlu' same p(;riod They arc' then waslied and soajied. The 
whole s('ri('s of operations, up to and including “souring,’' are hi'st cemdueded on 
a ct^ntinuous maehiiu' or in an “ ojien-siKqier,’’ one (amqiartnK'nt of winch “is 
left eni|)ty to jiroNide the airing nu'ntione.d above, after th(' tn'atnu'nt in hot 
caustic soda. 

For line patterns printi'd m dark and iiH'dium shades of Indanthri'ic' \'olours 
it is best to use a starch and British gum tiuckenmg, ora British gum thickening 
alone. Bor lighter shades g^nd heavy jiatU'riiK. a nnxturi' of British gum and 
gum Senegid is rei'oinim'ndeil . but gum Si'ilegal a, lorn' gui's tlu' biightest and 
most egim [irmts . a.nd although llu' colours yii'ldcd are lighter than with other 
thickenings, it is advisable to us(' gum Senegal whi'i’caer its puce will allow’, By 
itself, stareli gives tlu' daukest eolours of all, hut its ('inployment, is ix'stneted, 
and in general, for any kind of tiiu' pattern, it is inixi'd with British gum 

Biirnsii (Jlim Basi’k. 

lot) gnus. Britisli gum. 
hhO ,, water. 

1000 

Boil and cool. 

(biM Skneoau TiIK’KENIN'O 

oOO grins gum S('iH'gal. 

000 ,, water. 

1000 

Staucii -Buitisii (hiM Baste. 

‘JdO grins. British gnm 
70 ,, w heat starelh 

700 ,, water. 

. 1000 

Boil and cool. 

In the after-treatment of Tndanihrcne eolours hy the caustic soda (witliout 
steaming) jiroccss, it is of the utmost importauce to wash out all the ca-ustie soda 
in the printed pieces as soon as possible after development. If the goods 
containing dilute soda arc exposed to the air for any length of tiifie, the colour 
not only loses in hnghtuess and de])th,4-but also becomes irregularly developed. 
For this reason it is preferable to perform all the operations following the 
printing in a continuous manner, as by so doing the Iasi traces of alkali are 
effectually neutralised in the final “ sour ” beck, which must be kept up to the * 
proper degree of acidity by additions of fresh sulphuric acid at regular intervals. 
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By the above method, and accl>rding to the foregoing recipes, all the following 
colours may ho C(jually well apjdied : — 


Tndanthrcne blues IbS. and (J.C.lb passes. Iiulanthrene yellow IL and (b pastes. 



orange It.T. ])aslc. 

,, golden orange' («' [laste. 

,, 

cop])or It. ,, 

,, red It. and (t pastes. 


clai'ct 1) 

,, brown Ik ,, 


daik i)ju(' 110 . 

• „ g^'y r. 


viole'ls*lt.T. \l extra it 1 

b pastes „ green Ik ,, 

,, 

• maroon U [laste' 

Anthrailavoiu' ( 1 ])ast(' 


When pi-inted in con- 
junction with Aniline or 
Dijiheiiyl black, the above 
printing colours arc' used for 
the production of line and 
exceedingly fast shirting 
anej blouse prints. Wilh 
the excc'ption of a shoi't 
steaming in the oidinary 
rapid agc'r, the treat nic'nl 
of the printed goods is ex- 
actly as described abo\e. 

The colours most largc'lv 
used for this style are llu' 
lilues Iv.S. and <1 ( M the' 

Violet U.T., and the Vk'llow 
C.,— the last chic'lly for mixing with the bluc's for line, fa,st gieen shade's. 

(2) The Steamino Metiioi* — 'I'his ])roc('ss is suitable for all the liidanthreno 
colours mi'iitioncd abovi'. 

ddie reduc'tion of the colouiing mattc'i* is brought about by the, action of 
o.i'hic in presem'C' of causlic soda, an<l under the mllin'iice of hot aii-lice 
stea,m. hor pide ('oloiirs the or<lniary '2 *1 minute's stc'aimng is suHicient, but 
dark colours are improvc'd considc'iably by a longer stc'aming, or by being 
steanu'd twice', tn any e'ase' tlm steam ought tee be' as ire'c Irom air as ])e)ssiblo, 
and the supply {upex anel xi'ntihdmg arrange'incnts ought tei be such as will 
ensure tlie constant. su])])ly e>f fre'sh steam. 

The various shade's of printing e'oleairs a, re' [irepared in much the' same way 
as for the pre'ce'eling preie'css, vi/. 



I bliKid.tl I). aail liuligo I'lni' (It A.S, K.) 
(Suimiuiis Oxide riteaiuuig Mellioel). 


Dark. 

j]fedi inti. 

fa (/hi. 

/VAx 

200 

100 

‘50 

20 

80 

to 

25 

25 

50 

’ 50 

;io 

:u) 

670 

GOO * 

600 

600 


210 

295 

325 

1000 

1000 

1000 

1000 


rms. Indanthrene colour (any). 

,, stannous e)\ide jiaste' bO per cent. 
,, gfvee 'rm 

,, alkaline' thie'ke'ning 11 S 

,, de'xtrin and Se'iiegal jiaste'. 


The oxiele of tin is adeh'd to the cole)uring matter, and well stiiied in with 
a steel wire brush to break up any lumjis of eitlu'r ; the either ingredients arex 
then added in the above order, and the w hole, after well stirring, is strained and 

^ The addition of 50-100 grammes of a 30 per cent, alcoholic solution ol 
)S-naphthol to every 1000 grins, of light and im'elium printing colours increases 
the depth of shade and swinotes regular development of the colour, it theu’e 
fore enables a smaller 'amount of dyestutl to be used, and at the same timi 
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improves the quality of the work. For fine p^itterns the addition of naphthol 

is unnecessary. 

After printinpj, the 
goods are stt'aiiied in the 
rapid agcr for from 5-10 
minutes according to the 
intensity of the shade 
[irinO'd , tiu'y are then im- 
mediately \vasl\pd in the 
full o[)en width, passed 
through dilute sulphuric 
acid (1 ])art amd IGS" Tw. 
to 1000 parts water) to 
neutralise the last traces 
of soda, well washed 
again, and finally soaped 
at 175" F 

d’h(' stannous oxide and alkalim' thickening ari' prepaied as follows , 

A!k(iiiiu‘ ThirhtnuiKj II.S. 

500 grins GO per ciait Ihatish gum paste 
550 ,, 50 per cent, gnm Senegal 

Add to this gradually n( the void 

1550 gi nis caustic soda 90“ 5’w. 



IlKlallllll'CllC Violet j ItlllcO.C 1) I ;l. » y |,> 1 , 
,, (Oecn 1 Yellow 0 I 


‘2000 

Stannous Oxinu 50 jicr cent. 

( 150 grms. tin crystals. 

' 20 ,, hydroidiloric acid 50' Tw. 

I GOO ,, cold wat(u\ 

Dissolve and add gradually whilst stirring 
f 70 grms. soda ash m 
( GOO ,, water. 

Wash tlie precipitated oxide with water hy decantation and then filter it to a 
50 })er cent, paste. 

If desired, the alane method of ]>reparing steam colours can he tnodified hy 
using lloiigalite (k in [ilace of the tin oxide. The results obtained an? ])ractically 
identical ; and whether tin 
or Hongalito is used, the 
colours, whilst pure and fast, 
arc not so deep as those 
obtained by the caustic 
soda-tin-iron method. 

In case a proper “hydro- 
sulphite agcr” is not avail- 
able for the steaming, and 
an ordinary type of Mather 
& I’latt machine has to be 
used, the (juaiitity of tin 
oxide (or of 1 vongahte) must 
be increased in order to ^ 

counteract the oxidising Comiwrad Shades with Indantlmnes (li.A.S.K). 

action of the air which n 

enters the steaming chamber through the inlet and slits of the machine. 

^hr 1 ’’m -trocess of aoMying Indanthrene coloufiT^ possible to obtain 
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combined offectH by printing light shams of them on /?-naphthol-prepfired cloth, 
along with any of the diazo printing colours, 'I’he longer steaming, howev('r, that 
is nocciss.iry for the full doveI()])ment of dark and inedimn shades is detriuK'ntal 
to the ;izo colours , so that when these latter arc inti'iided to work in the same 
pattei-n as helantlireiui eulours, it is [ireferabh^ to adopt tiu' jna^ceding jirocess, 
viz. tlie eanstie soda tin non inidhod., 

(d) Tiiio Soi>\Asii MKi'noi) (with sti'a^mn;) The only ditrerenee between 
this method and flic out' (h‘seri1)(‘d last is that s<'da ash is einjiloycal as the 
alkali, in ptea; of the moia' enerectie eausti(‘ soda. In otJiei n'sjieels the two 
methods are id(Mit,ieal, at least lu so far as tin* preparation of tie' juinting 
colours and the aftia' treatment of the eh>th aie eoiuawned. 

IA)i- dark, full shades in oiillinesand stiiaJl objects, it. is always hirst to use 
th(^ “eauslie soda, steaming pi oeess,* but foi the production of liidit shades and 
nualiiim blot<dies ol tin' giea,tt‘st unifoimity tin' “soda ash pioei'ss” can be 
('mp1oy('d w'llli advantage Mou'over, tin' wa'aker .dkalimty ol the colours 
rmidei's them mori' suita,bl(' for printing in combination with Andiin' bla(‘k , and 
they can also be printi'd along with (In' ordinary steam eidours — Ali/aiin, (‘tc. 

Idle reilueing agi'iil, (mijiloved may bi' eitln'r st.annous ovide or “hydro- 
sulphil e " according to cireumst.iiHa's. Tlie choice of tlu'most suitabh' will be 
detenu. iieil by tin' k'suHs of piactical tiials made with a vu'w lo utilising 
('xisiiiiL' tilant to tlie Ix'st .advantaei'. IA»i‘ an ordinary iMpid agi'r wairking 
mid('r the bi'st conditions, or with a copious HiiJ>])ly of air fri'c steam, the 
stannous o\id(' will usually yndd more satisfacloiy lesults ihaii hydrosul]>hit08 
of any biand , but with the moih'rn high temjieratni'c agi'rs, bongalite ( - , etc. 
will U'ave little to be di'sired in (In' way of goo<l, fast colon is. 

Accoiding ti) the particular conditions obtaining t hen, eitlii'r of tlu' following 
reduemg pastes may be used. 


I 1 00 grins, soda ash. 
I d.lf) ,, waatcr. 


1 n 

llntish glim and Sem'gal thickening. 

1 100 , 

glyeei in. 

f L") „ 

Kongalite ( k 

\ "^0 „ 

water. 

iboo 

or 

Reilucnig 7Vus7c IL 

( lf)0 grins soda ash. 

1 iino „ 

wati'r. 

1 roo „ 

llntish gum and Senegal tlnckening. 

lioo „ 

glyta'rin 


Dissolve, coni, and ackl 

bO gnus, stannous oxidi' paste 50 [ler c,en1,. 

100 ,, .‘10 pi'r cent, alcoholic sol of /i naphthol 

1000 

The printing colours consist of — 

10 - DJO grms. of Indantlirene colour. 

990 H80 ,, reducing paste 1. or 11. 

1000 1000 

After printing, the ’goods arc steamed .5-7 minutes in air-fr('(' steam, limn 
thoroughly washed and soured in sulphuric acid at ^ Twa (about 1 ; 850). hor 
very light shades a short steaming of 3-4 minutes is often sudicient ; darker 
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shades require the full 7 minutes, and in ill caAs the longer the steaming the 

doej)or the colour. 

For this process the following colours arc specially suitable ; — 

liidauthrene blues IbS and (l.F.l). Indaiithreiie yellows U. and G. 

,, violets H T., It., and It 11 extra. ,, brown 11. 

„ daik blue ll.O . „ P'cy lb 

\'al red II A.S.F /B. paste. ^ 

The last — \dit red — ^ives in jiah'. shades, by tlie soda ash method 
(Reducing l*asl(' I.), beautiful rose pinks of great fastness For a red it 
is too blue in tone, and must be modified by the addition ol Indanlhreiic 
yellow It. It IS th(‘n a,pplied in (exactly the same way as tin' artificial Indigo 
(Indigo pure or L of the Badische). The Stuue remarks ajiply more or less to 
all the Indanthrene colours: dark sliades reipiire tlie more strongly alkaline 
pastes. 

Bki). 

ino gnus. Vat i'(‘<l B. A.S.F /B ])ast('. 

'Jo ,, Indanlhn'iie yidlow' It. paste. 

770 ,, alkaliiK' thickinimg for Indigo 

bf) ,, Itongalite G. (or hydrosulphit(‘ N.F. cone ) 

1000 

‘I Vat Bed” Pink. 

120 grins. Vat Bed B.A.S /B paste 
1)80 ,, reducing paste I 


Daiik Green. 

70 gnus. Indanthrene 
blue It.S paste. 
80 ,, Indanthnme yel- 

low G. paste. 

50 ,, stannous oxide 

50 per cent, 
pastes 

50 ,, glycerin. 

800 ,, alkahno thicken- 

ing for Indigo. 

1000 

Other compound shades 
may be made by mixing 
suitable colours according to the Avell known princijiles of colour mixing 

WliPii Indanthrene colours are printed simultaneously with ordinary steam 
colours, th(' goods are first stixaiiK'd as usual f(^‘r Indanthrencs (1-7 minutes), 
and then further for |-1 hour f(U' the fixation of the Alizarins, etc. The 
sulphuric acid treatment must also bo omitted or replaced by one with acetic 
acid. In general, however, the ordinary washing and soaping will sufficiently 
clear the goods of alkali. ^ 

As is the case with all processes for Indanthrene colours, the steaming and' 
washing ought to be proceeded with lus soon after printing as possible. Prolonged 
exposure to the air, either before or after printing, is certain to result in irregu- 
larity in the colours of the finished goods, ^ . 

Taken altogether, therefore, the employment of Indanthrene colours |s best 


1000 



Val Rod B.A S.F./B. and tndigo. 
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restricted to styles that can I , e. those of wliich the colours 

are fully dovolo})od by a short run through 0110 or other of the various types 
of “ rapid steam agers.” , ^ 

CiaiCOSK PllOOESH FOR I N DANTIIUENE C/VlLOlJRS. U llMK bl'l'll fouild jJOSsible tO 
print tliese colouring matters on glucose-] irepared cloth in (he same \\;iy as Indigo ; 
and although one of the preceding three uu'thods is to lu; ju (‘fcM-ivd w ln-rever 
it can be ajiplied, it is not unlikely that tlw.; “glucose pr(»cess ” will ]U'ove to be 
a valuable alternative nudliod in many cases,— -a , for instania\ in the alkaline 
discharging of d'urkey red, for th(‘ [iroduction of a bnghtiu giccn than can bo 
obtained liom a nn\ture of ('hionie yellow and Indigo, winch lattc'r is a dull 
blue (sompaied with Indanthrene iiliu* 11. S. or U Ch I h 

'Phe best results are obtained by SL.ea,ming for 2--d iinniih s in an ordinary 
Indigo steamer, whereas for Indigo itself \ minute' is sullicicnt The diHe'renco 
betwi'cn the longer and shoi ter steaming is veiy pronounci'd, thi' shades jiroduced 
by till' former Ixang twi<‘.e the di'pth of those jiroduced hy the lattei Trobably 
a still longi'r steaming would fuilht'r imjiroxe th(' colours as n'gaids their 
intensity. In tlu' case of Indanthrene brown 11 Ihi' dillerence is not very 
marked, if anything, judging by a ])ra,ctical Inal, the shoili'i sleaming yields 
the darker shade. W ith this ('xcejition, howe\er, (he levcrsi' holds g(»od. 

A comjiaiison of the n'SuHs obtained by tin' glucosi' process with those by 
the stannous oxid(‘- method shows that the latter is, 111 general, tlu' most 
advantageous, ddie only colours, of thos(‘ b'sted, that codk' out Ix'tter in the 
glucose way are the Indanthrene clarets Ik and Ik extra, and Indanthrene red K. 
A fiwv of the others apjiear to be a little brighter, lint this may Ix' aiicounted 
for by (heir want of lutensdy. 

The colours jirejiared in the following way are printed on cloth prejiared as 
for mdigo 111 a 20-30 per cent, solution of glucose and cart'fully drii'il. 

IMun'I'ino (kiivOUR. 


1 00 gi ms 

1 iidanihnMH^ dyes! ult. 

no „ 

glyci'nn 

700 „ 

alkaline thickening for Indigo. 

IhO „ 

gum-dextrm thickening. 

1000 



rrint, diy carefully, and then steam at once for 2-3 mnmtes in daiiij) air- 
free steam. The steaming is done in either the special Indigo s( earner oi- in (die 
ordinary ager. After steaming well, wash in plenty of fresh cold water, and 
finally soaji at 160'" K. 

In using indanthrene colours it is well to take careful note of this following 
points : — 

(1) Indanthrene green Ik is sensitive to the action of llongiditi' and other 
hydrosulphites, aiuf it is therefore best applied by the stannous oxide method 
.(Method 2). 

(2) Indanthrene yellows lb and (b are preferably jirinted by tlic soda- 
steaming process (Method 3). 

(3) Anthrallavone yellow is only suitable for the production of bright greens, 
fast to light, ill combination with the blues U.8. and (b(kl). ; by itself it is not 
very fast to light. 

(4) The brightest of the blues (the (bC.D. brand) yields the fullest shades 
by the tin-iromcaustic-soda method (Metlfiid 1) ; it can also be applied to advantage 
by the stannous oxide process (Method 2). Caustic soda is essential to its 
proper development, and consequently Method 3 is unsuitable, since, although it 
ogives bright colours, they do not represent the full value of the quantity of 

used. 
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(5) On goods prepared with ^ luiphthol, Indanthrenc colours come out darker 
than on eitlior plain or oiled cloth. 

(G) Oiled clotii is the best for tlic steauiing pi-occsscs (2 and ‘1). 

(7) ddie goods ouglit not to lie either before or afb'r steaming, otherwise 
irregularity of colour is cert;un to occur 

The Algol Colours (llayi'r).- d'his range* of dyestulls includes a varu'ty of 
cxci'edingly fast colours, but so far has not been utilised to any great extent in 
calico printing, ehu'fly on the score of expense 

The Heliiidone Colours (M., L. ). — \\dth one excejition, all the Ib'biidone 

colours of M('ssrs Meistcr, Lucius il* Jiriining* an* derivati\es of Indigo, or arc 
indigoid in characlci . They are (juile insoluble in the ordinary s(»l\ ('iits, but thiar 
leuco-coin[)oun(ls dissolve ri'adily in caustic sinla, and tlu'y may then'fore 1)0 
ap[)hed to printing liy nu'thods analogous to those em[)loy(‘d foi otlicr \at colours. 

d'he fastness of the 1 lelmdoiu' colours is ('xeellent in all ies])eels JSot only 
are tlx'y ('xia'ptionally fast to wasinng, acids, alkalies, and light (Ibdindoia* 
scarh't S. is infiuior to the rest of the group in this ix'sjiect), but the majority 
of them also ri'sist tin* action of bh'aching agents to a nmiarkalile extent — a 
ipiality w Inch rendeisthem of the utmost v.due for the produetjon of di I'ss goods, 
such a, s muslins, shirtings, blouse matm lals, etc , all ofwlmdiaie (‘xpected to with- 
stand the somewhat, drastic tri’atmi'iit nu'ted out- to them m most laundries 

A glance at tlx* list gi\(‘n below will be sullicient to show' that the Ibdindonc 
colours, m combination with various Lrom-indigoes, are ca})able of giving an 
extensive range of useful shades 


liidigo M.L.L/1 Ik 



1 leliiidi^iie yellow d (J.N. 
,, ‘ „ :i (1. 

,, orange It 


llelmdoiic led Ik 

n „ 1 > 

,, last seal h'L It 

,, sea I let S. 

,, hrow lid 

n gH'y 


The above colours may be worked together, and in suitable mixtiiK's yield 
various shades of green, olive, grey, brown, fawn, and other “mode ’ colours. 

As regards the printing of llchndone colours, \aiaous mellxxls ha\e bi'cn 
proposed, but the most generally useful is that m whitdi tlx* printing pastes 
(jontain, besides colouring matter, the usual iiigredieiits, viz. caustic soda, 
glycerin, hydrosulphite, and Ih’itisli gum. In .some cases tlx* working ipialities 
of the colour arc improved by the addition of olive oil, sulphite of jiotash, and 
dissolving salt Ik (benzyl-sulphanilate of soda). In otlx'r resjiects the colaurs 
arc treated, for the most part, exactly Jike the Ciba colours, w hich they closely 
resemble in general pro{)erties. 

The chief point to observe, in the successful printing of Helindone colours, 
is to avoid the em])l()yment of too much alkali, since an excess tends to impair 
the purity and intensity of the shades. Helmdone red *13. ^ 7nnj/ bo printed 
without any alkali at all, while the other colours, contrary to most vat dye- 
stuffs, rg.(piire very little. 

For the production of full shades of blue a tone brighter than Indigo 
itself, the Brom-indigoes may ho epiployed along with any of the artificial 
Indigoes. They reduce well with glucose in the presence of caustic soda, and 
this property enables them to be used either in the ordinary glucose process of 
Indigo printing, or, in Direct printing, as self colours, in cases ^.vliere liydro- 
sulphite is not available. On the wholj?, how'over, the hydrosulphite method is 
to be preferred. 

The two patterns illustrating the application of the Helindone colours to 
calico printing have been produced from colours made up as follows : — 


^ Buckley, Jour, of Hoc, of Dyttt and Colouruts^ March 1910, p. 00. 
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1 

HpIukIoik' fast seal let ll. jiastc 
,, l)i(nvn(! pasU' 

,, yellow .'5 Cl. N 
led 11. pash' . 

Indi^o) M .L 11 /5 fl ]iaste 

(ilyeenn 

'Wfltel * 

lliitish mim jKAvdei 
I Dissolving' sail 11. 

\Watei . 

(Jaustie soda, Tfl" T\\ . • 

Hydi ()sul]»lnt,(' eone p(n\dei 

Heat nil 111 ledueed, llieii eool aii<l add— 
Olive od . . . . . , 

Ilyiii ()sul})liite ('one. .^O |)ei cent solution 
Sidjiliite ol potash hO” 'I'w 
lliitasli ouin ])aste 


Rki). 

' Ghef.n. 

15ia)W'N. 

Biauc. 

‘100 

' 




' tifi 

27 

270 

1 

• 

17 

15 

25 

100 

100 

i 100 

100 

10 

3.3.0 

4 0 

511 

ir.e 

1 .' 7 >> 

250 

250 

;50 

20 

30 1 

5 

30 

20 

30 

5 

(»0 

, 33 

SO 

15 

40 

; 13 

10 

4 

30 

' 30 

30 

30 

100 

1 30 

100 

30 


1 1 3 

15 


‘dO 

20 

; 


25 

1000 

1 

1 1000 

1000 

1000 

1 


At'tci [irintiim, the lyoods tiie run twice* through tlu' lupid tih^ei at lO'J C. for 
ihrei' iiiiiiuti's I'.ieli tiiiK* , 
they arc then eitlier soa[)ed 
at the hoil or, altei iiati\ ely, 
tirist nnse'd, thi'ii “(diroiiied ” 

( 0'2 per cent, solution of 
hudiroinate ol soda) at 
C) 0 ° (h, rinsed a{yaiii, aii<l 
tinally soaped at 1 /he hod, 

Helindone scarlet S , 
lleliiidoiie fast scailet II, 
and lleliiidoiie yellow d 
this'., wlieii used <ilone, yu'ld 
hetti'r results if steanu'd in 
moist ste, 1111 at 1 () 0 ‘ td 

Usually, however, tiic con 
ditions ohtainin;^ in the 
ordinary hydrosiil^ihite a^er ;.^ive snlhcieutly satinfactory results 

A recent addition to tlio 
IlehudoiKi senes is Hchu- 
done yellow d U., a. colour- 
ing matt('r yielding a pure 
yellow' wdncli is fas^ to light, 
acids, alkalies, soap, and 
chlorine. 

llelindoiK' yellow d (1. 
IS best printed in the re- 
duced state witli slightly 
alkaline thickenings, and an 
addition of dissolving salt 
D. IS advisable in order to 
obtain the best results, both 
Helindone fast Scarlet R. and Green (Mixture) (M., L. & B.). ^ regards depth ol shade 



:|dt 

.ev’/ 

lit) 

" 

d 


lit! ;i 


'•.ri, 

■1 

, ^ 1 


^||! 

' 't'y 
;T 

ivVpt 


‘ 'lid 

ifi' 

i ' 

'1^ 

'Ib ' 

vifl 

•HiVS' 

' :i 

: .‘f;* 

' 

‘ 1 1.1 

■:nw 

''til' 1: 


1 IclindoiH' Hiowii :ui<l Indigo M h 15 /h 15 
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and working quality of colour. Tho mailers recommend the following propor- 
tions for a full shade of yellow ; — 

Hkundone Ykli.ow ‘1 (J. ^ 

ir>0 gi'iiis. iloliiidoiic 3ell(Av (J. 

100 ,, glycerin. 

GO ,, caustic soda 7G” Tw. 

^ GO ,, dissolving salt II." r. 

1 00 ,, watci’. 

,G00 ,, Ihiiisli gum powder 

Heat at. GO' (I until the reduction is com})1etc and, when a pine hlood-rcd 
colour is ohtaiiu'd, add — 

GO grins, olive oil. 

{ 00 ,, llydrosulpliite i\.‘y. cone. 

I 00 ,, llritish gum solution. 

100 ,, sulphite of jiotasli OO' G'w. 


1000 

Print and tri'at the goods as desciihed for othm IhGindone colniirs 

Printed ac(;oiding to the fori'going inst i uct kmis, the Ih'litidone colours give 
brilliant shades that arc oxcc})tionally fast to almost all leagiaits. Ylu'y with- 
stand the hydrosuljihite discharge jirocess, and conseipiently may he used for 
obtaining coloured discharge etlects on tla* 1 )irect colours, A/o cohiurs, etc.; and, 
as lln'y resist llie action of oxidising agents to a K'markahle extent, tlu'y cannot 
be discharged, like Indigo, by the chi ornate or chlorat e methods. A notable 
excejition is lleliiidone drey (1 d , which may la* dischaigi'd with hydrosulphite. 

Note » on the V(U Colours . — From the point of \iew of a colourist pure and 
simple, th(' vat colours as a class [lossi'ss neaily all the ijualities that colours 
are desired to possess. Tlu'y are easy to a-])])ly, they give beautiful shades, and, 
above all, they are charactiu’iscd by great, fastness. To sfam' extent their pro 
perties debar them from being associati'd with other classi's of colouring matters, 
but this in itself is no great disadvantage, sinee it makes it imperative to use them 
only in conjunction with such colours as will withstand the severe after-treat 
ment that is necessary to develop their full heaaity and intensity. In any case 
it is altogetlu'r inexpedient to print multicolour fiatti'rns in colours that possess 
widely diflereiit degrees of stability, and esjiecially is i( so when it is unnecessary 
to mix up diU'erent classes of colouring matters in a given colour scIumuc. With 
the exci'ption of a hriglit fast red, almost any desin'd colour can he obtaiired 
from one or other of the series of vat dyestulls ; and as most vat dyestuHs can be 
used in combination with the Ali/arin colours, the ahsiuice of a good red is not 
of much moment. Such reds ns Vat red, llehndone red G Ik, and others are 
quite good enough for compound shades of violet, (dc., even if no such bright 
colours as tlie (hba violets were on the market. * 

Unfortunately, however, there is one griait disadvantage attaching to the 
use of tho Ciba, Jndanthrene, Algol, and Helindone colours, namely, that of 
expense. With regard to the Ciba blues and other brominated Indigoes, 
attention shouhl be drawn to the fact that they are “ tinctorially w'cak,” l.e. that 
iti conscipiencc of their great molecular weight a larger amount of dyestuff’ is 
required to produce a given depth of shade than is the case with such colours as 
Indigo. The expense of these colours is not only due to their tinctorial weakness, 
but also to the large percentage of bromineiiwhich they contain. Indigo M.L.B./6B., 
fbr instance, is the penta-brome compound, and contains therefore about 66 per 
cent, of bromine, which is not merely an expensive substance itself, but which is the 
direct cause of the decrease in tinctorial value. With respect to other vat colours, ~ 
the high price ipay be equally well attributed to the high cost of »ianufaQtip!6» , 
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1^'or this reason alone the use of valdyestiiflfs (with the exception of llie sulphide 
colours) is iH'strictod to the higliest mass of work in shirtings nud dress materials, 
and then usually to fine ])attcrns only, or such as are printed in jiale shades 

It is to he hoped that in llu; near future the' })rice of tiu'se e\c(']lcnt colours 
will he hrought down to a ])onit tlrat will enahle calico prmtm-s <o apply them 
to a much w idcu* range of .styles than commercial considerations warrant them 
ill- doing at [ireseyt. ’ * 

, Steam Mineral Colours. 


With 1 h(‘ singl(' e\(‘r])ti()n oi Pi ussian him*, the pioduclion o1 mineral 
pigments on tli<‘ lihie hy sU'aming is a thing of Hk' jiast. Tin* shades so 
oliianied are iieitlu'i' so hrigiit nor,^)f n('ces,>iy\, so mti'iise as those got hy first 
printing a, salt of oiu' of tlie mam coiL.titm'nl s, and then pK'ei pitating the 
pigment hy l uumng through a hath ciMilaimng the othm ennstitiieiit . 

S'ri<:\M CiiuoMK ^ Kia.owH ano Ouan'oios m.iy h<‘ ohtaiiKMl, .iccoiding to 
Schmid, hy i»rinting a mixtiiK' of a soliihh' lead sail and an inseliihle chromate. 
A suitahh' ri'cipe h»r the piepaiation of steam chreiiK' \ellow is as under — 


SrivVM (!iiia)Mn ^'l^Ll,ow. 

• 100 gnus 1) {)ei e(‘n( gum tragaea.nlh thieki'iiing. 

70 ,, acetic acid 1) 'I'w 

110 ,, h'ad nitraO' | r i i , . 

1-10 ,, haul ac('tat(‘ I 

Dissolvi' and add, wdum co(h(‘d a. little, 

100 grins, aluminium nitiate acetate Tw 
(lool and add 

200 „ zinc chromati' hO ])(M cent (or 170 grins of hariiiin chromate 

oO per cent ) 


1000 

Print, steam for one houi, pass Ihiongh a h(»l hath of- - 
t 27) grins sodium sulphati' | 

. 0 7) ,, tartaric acid , at 1 I O'" 1^7 

( 1 litre water ) 

Wash and dry up. 

The above gives a h‘mon-y ellow jiigmont of a composition appi oximating to 
J*h(h'()^ PhSOj It also contains a little ahiminium o\i(h', \Uiieh, as is well 
known, tends to preserve' the delicati' tone' of “lemon chroiiK' ” The small 
(piantity of tartaiie acid in the' sodium • ailjihate' solution ensuH'S the ahscnce 
of any fre'e carhonates, which would, of eoiirse, he liahh- to redden the shade of 
the yellow. At the same time, it jirohahly reduces a niiimte poition of the 
chromate, thus hel[)ing to |)ieseive tin' greenish canary yi'llow' of the finest 
shades of lemon yellfiw’. 

A chrome orange pi'opcr cannot ho obtained hy steaming alone, hut a much 
redder shade of yellow, which can afterwards bo convertcfl into a pun* orange, 
can he obtained hy a modificatuin of the above rocijio for the lemon yellow'. 

Steam ( In no me Ojianue 

200 gnus, h'ad nitrate. 

4.37) ,, 5 })er cent tragacanth thickening. 

Dissolve and ?idd when at F. 

27) gnus, acetate of soda. 

340 ,, barium chromate 50 per cent, paste. 


•iJPriMi gtfiflJin; and soau. 
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This printing colour gives a golden or *naize yellow, which (if printed with 
colours that will stand tlie treatment) may be converted into an orange by 
passnig through Ixuliiig lime water ( 1 /lOOO* or 1 lb. quicklime m 100 gallons of 
water). WOkmi six “lumps” of 120 yards each have ])assed through, the bath 
is replemshed with 17o gnus, of lime per 1000 litres, or 2.1 oz. per 100 gallons. 
After “liming,” the goods are well w'ashed and soapeit 

The gre.it defect of all lead yellows is that they U'ud ^o blacken when 
exposed to th(' impuie air of towns. This is due to the formation of lead 
sulphide caused by the ])iescnce of suljihnrettcil liydrogim in the atmosphiu’C. 

(kvDMiiiM Vkmow, on tlie contrary, is a sulphide itself, so that it is (|uite 
iinalVected by sulphuretted hydrogim In fact, the chief use of cadmium salts 
in caJico punting is not for the. productioirjif the tine but exjiensive ])igmcnt 
so largely used by artists, but for the •preservation of prccipilated lead yelhevs 
For this pur])ose a certain amount of cadmium nitrate is ground iqi and dissolved 
in the pigimml pasti' , and so long as any soluble salt of cadmium nunains, the 
sul])hui cited hydrogen wull (‘ombine with it in preference to acting iqion the 
Insoluble and more inert hxid chromate 

In cases when' its ('Xjicnse is not [irohibitivi', cadmium nitrali' may be usi'd 
for the prodiudaon of an ('xcet'dingly biilliant yellow, which is (piite jiernianent 
in inquire atmosph(*n's, and (juite as fast to light and soaping as the various 
lead yi'llows. The tormation of cadmium sulphide on tiu' libre by steaming 
dejie.nds upon the action of sodium thiosulphate on a soluble cadmium salt. 
Wliether iree sul})hur is liberatc'd during the ri’action in the steaming chamber, 
or W'hetlu'r an unstable cadmium thiosulphate is the first pioduct, is not 
definitely known. The latter explanation is ])erha])s the moK' lilo'ly, though 
it is ])ossible to obtain tlu' same result by steaming a mixturi' of llow'crs of 
Bulpliur and cadmium nitrati*. 

(1) (kKNO^L + Na.S.O, --CdS,,<)3 4-2Na\(), 

(2) t'dS/).j+ ll.,() -(MS4- ll.,SO^ 

Steam 

In any case frc(' mineral acid is liberated, as is proved by the tenrhuang of 
the fibre This latter delect is overcome by the addition ot sodium acetate. 
The final result may perhaps be (‘xpressed by the followung equation — 

Cd(N 03 ) , + Na ,S.,( ),, + HA) T 2Na(UJ3(), = + ‘dNaNO^ + Na,S(), + 2(TH jO,. 

The recipe given below is based on these lines, and was formerly m use* on 
the largo scale. 

Stkam (-Ai)MiuM Yellow. 

100 gnus cadmium nitfatc. 

670 ,, 0 per cent, tragacanth thickcmiig. * 

Dissolve, cool, and add 

' 110 grins, sodium thiosulphate. 

120 „ sodium acetate. 

1000 

Allow’ to stand a day or twm before use. Then print on white cloth, steam 
for an hour, wash, and soap. 

As a printing colour, Cadmium yell<^, in spite of its excellent qualities, has 
never been employed to anything like the same extent ivs the lead chromates ; 
and this not merely on account of its greater cost, but because, for most 
purposes, the “chrome” yellows and oranges are sufficiently permanent, and 
at the same time adaptable to a greater variety of styles. 
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ST^i^ES (JP FEINTING. 


Prussian PijUE. — Prior to the irlroduciion of the aniline colours, Pj-iissian 
blue was tlie only really bright bluefat the disposal of the calico [irinter. The 
usual metliod of ohlaining blue jiatleHns \\a,s to pass cloth inordinited (by jinnting 
or paddini;) in feme oxide thiough an acidulated solution of potassium ferro- 
cyanidi' 

4 lb'(( ) H f- d K j he{( hN ), + (i I b.SO . = he ,1 Fe(( ' N )„] , -r (i K .St ) , 4 1 d 1 l.t ). 

Prussian blue. 


The |;resenc(' of tin s.dts imparts a lino purjihsb tone to tin.' blue, and in all 
“steam I’nissiau blues ” stannou.. b'rrocx aiiah' plays an impoitant pait. Other 
ingredients also arc a<lded to assist the ixMction (lining tlu' sti'ammg opeiation, 
e.//. mim'ral acids which hber<ite*th( hydrofem or h vlroiVi locyanu' a,cids 
which decomj)os(‘ iiiidiu’ the inilumda' of steam with tlu' foimatioii of insoluble 
Prussian blu(‘, and organic acids which act as soUimts (oxalic), and geiu'rally 
acc('l('iate the pioduction of tlu' him'. 

Steaiii Prussian bliu's consist essimtiaJly of stannous aid potassium ferro- 
c^Jtiiides and acids or acid salts. Most of them, howeviu, contain fi'iiic^anide 
of potash in addition to tin' otlu'r ingredients, and its pri'sciici^ undoubtedly 
im|)ro\es tin' sliadi' Aft('r printing, tliey aii' sti'ann'd, and tlu'ii passi'd tlirougli 
a waariTi chrome bath, or a vi'ry wi'aK solution oi “chemiek,” to ensiiri' tlie coiu- 
ph'te oAidation of any ieirous fei rocyaiiidi; w inch may ha\e cscajx'd oxidation 
during “ steaming 

An exjiosuri' to tlu' air for sonic tiiin' would have tlu' saiiu' I'tlect, but 
“ chroming 'hle\a'lo])s tlu' colour instantaneously, and is, moieover, a m'ci'ssary 
opi'ralion in the [iroduction of styles to which Prussian bliu' is well adajited. 

d'he pn'paration of [U'lnting colours was formerly a matter of |)rofouud 
S('creey among colour mixers, and, as a result of their “ ruh' of thumb'’ mi'thods, 
the pro[)oi tions of the ingrodn'iits emjiloyi'd to obtain one and tin' same ellect 
didered considerably. Mach colour mixer worki'd according to lus fancy, hence 
the cxistenci', of a largi' number of recipes for “steam Pi’ussi.in bliu',” which was 
fornn'iiy the only bright blue available, and, a,s such, one of the most imjiortant 
colours then known 

It would si'i’ve no useful [uirjiose to give a. si'lection of tln'si' old ri'cipes ; 
many of them are liadly balanced, and most ol tln'iu aii' Ix'lti'i fitted lor Turkey- 
red “ discharging ’M, hail for sU'am wmrk , they contain an umn'i'i'ssarily largo 
excess of aci(1, and, pidging from practical trials of a, li'w of tln'in, tlu'y must 
have caused an immense amount of damage' m tlie way of “ti'mh'i ” cloth, 

• Tlie following tw'o rt'cijics have' given good results in gein'ral steam work on the 
largo scale, and will serve as tyties of thee^oreparatioii of “steam Prussian blue.” 


SruAM Prussian Buuk I. 

( TOO grins, wate'r 
70 ^ starch 

j 10 ,, aminoniuiii chloride. 

( If) „ (jlivc oil. 

Bod, cool, and add 

100 grins tin ))ulp TO per cent. 

(iO ,, vellow ])russiate of potash (finely ground) 

TO „ red 

TO ,, tartaric acid (powdered). 

j ,, oxalic acid. 

( 25 ,, water. 

j 5 ,, sulphuric acid 168“ Tw. 

1 100 ,, water. 


1100= 1000 after boiling the first part. 
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TKXms tioiTil'i 


Steam Prussian 

Blue II. 

300 grins. 

water. 

120 „ 

light British gun 

GO „ 

yedlow Prnssiate of potash. 

40 „ 

ainnumium chloride. 

Boil, cool, and add 


400 „ 

till pulp 30 ))er cent. 

f 20 „ 

red prnssiate. ( 

1 GO „ 

boiling W'ater. J 

U) „ 

alum (fiiudy ground). 

20 „ 

bisulpliate of soda [NalbSO^J (pow(lercd), 

( ^ „ 

oxalic acid. 


sul})hnric acid IQS" Tw'. 

( GO „ 

w^ater 

1 100 1000 whim finished 


Print both these hlues on either oiled or nnoilcd cloth ; steam tin' e;oods I’M' 
an hour, and then (h'velop the full shade by a short run throu^di a I per 
cent, solution of bichromate of potash at MO" F., wash well, and dry. 

Tin Pulp for above. 

( 430 pjrnis. yellow prussiatc of potash. 

"" \ 2000 „ water. 

f 450 ,, stannous chloride, 

ft <’ 100 ,, hydrochloric acid. 

( 2000 „ water. 

Dissolve a and ft separalely; add them to^mthcr ; wash the ])iecipitate 4-5 
times by decantation, and then lilter it to 1500 grins. - about 30 })er cent, paste 
of tin feiTocyanidc. 

In addition to acting as a simple blue, IT’ussian blue was also employed as 
the blue element of fast, deep “ steam greens ” For this jmrposo it was combined 
with Persian berry or (^luercitron bark extracts, the tin lakes of \\hieh are very 
bright ; so that very good clear greens and olives resulted from the mixture. 

Steam Puussiate (Ihken 1. 

520 grins. wat(*r. 

140 ,, Persian berry extract 48° Tw. 

()5 ,, powdered alum. 

145 ,, Pntisli gum. 

100 ,, yellow prnssiate of potash. Boil, cool, and add — 

I 15 ,, stannous chloride. 

X 15 ,, oxalic acid. 

(no ,, water. , 

1110- 1000 w hen finished. 

Steam Green II. 

530 grins, water. 

140 ,, Quercitron bark extact 48° Tw 

GO ,, alum. 

145 ,, British gum. Boil, cool a little, and add — 

100 ,, tin ferrocyanide (tin pulp) 30 per cent. 

j 10 ,, red prussiate of potash. 

I 50 ,, boiling water. 

(15 ,, oxalic acid. 

\ 60 „ boiling water. 

1 100 1000 when finished. Print, 
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Of. FItIKTiNG. 

The chief drawback of all PfussiaJ blues is that they will not stand soaping. 
The slightest excess of alkali decompAes them, leaving yc^llow ferric oxide on the 
fibre, l^^xposure for any length of tin^c to strong light eaiis('S them to fade some- 
what, but they recover their original intensity again if kept in a dark jilace. 

Steam Mantjankhe Urown. — The excellent fastness of Manganese brown 
or ]\langanesc bron/e jiroduced as a ])lain shade by [lassing cloth padded in 
mangaiK'SC chloride throu|:Jh a solution of, caustic soda and blcaclung powder, or 
bichromate of potflsh and ammonia, led to several altemjits being made to obtain 
tlie same,colour directly liy printing and steaming. Of these, the most successful 
was the metliod siiggestiul by balanclu', who ])rinted a mixtiiri' of inangancse 
chloride, bichromate of soda, and acetate of soda On stc'ammg, an unstable 
chromate of manganese is formed w'hich d(H‘om])Oses, with the ultimate foimation 
of the brown oxide, ddie acidate fif soda is added to prcAcut the timdeiing of 
the fibre by tlui hydrochloric aiad liberated durum tlu' reai^tion 

Sti'am Manganese brown is out of date at tiu' jiri'sent tun(\ having been 
displaced by othi'r and more generally ajiplicable eolouis The following reiape 
vfill serve to illustrate the method of Halanehe. 

Steam Manganese Brown 
, bOO gnus, water. 

10 ,, olneoil. 

100 ,, starch. 

Boil, turn ottstcaan, and, when cooled a little, add — 

150 grins, biehromati' of soda 
Cool and add 

125 „ manganese chloride | MnCl, 4 IBB]. 

125 ,, acetate of soda. 


1000 

Ih'int, steam, allow to lie an hour or twai, and then wash ami soap. If tlie 
otlier colours of tin' di'sign allow of it, the goods are improvi'd by a short run 
through “eln'iniek” V Tw immediati'ly afti'r steaming, in which easi' they may 
be W'ashed and soaped at once without the necessity of lying exposed to the air. 

All tin' steam miin'ral colours may be nsi'd in combinatJon with t In; vegetable 
yellows and browns, and with a strong j^ogwood-iron or Logwood chi’onn' black ; 
but the styh's of work for which tln'y were fornn'rly in (Imnand are now 
executed by otln'r and more reliable means, and they havi' iallen into jiractically 
coiuplete disuse. 

The Loose Steam Style. 

This style is characterised by the brilliancy and fugitiveness of its colours. 
Any colouring matter that will give the re*j died shadi; is nsi'd irrespective of 
its fastness (*r its ftipability of being fixed U])on the fibre. Tin' goods are not 
retpiired to undergo any washing, fixing, or soaping 0 ])erations, and an; ready 
for finishing as soon as they are steann;d. Even steaming is dispi'iised with, 
except in cases where it is cheaper or more convenient to ns(' a mordant colour 
— ej/. Ijogwood black, Alizarin chocolate, Persian berry yellow, etc. — than to 
make up a s])ecial “loose” colour. ’ 

The cloth is usually prepared in “oleine,” as already descrihed, and the goods, 
after printii|g and steaming, are finished at once eitlior hy hack starching or 
simply by “liot calendering.” 

Alizarin is often used for the red in “loose” work, and the olives and browns, 
blacks and chocolates 'are, as a rule, fast mordant colours, simply because they 
are the cheapest ; but the pinks are for the most part phthaleiii colours like 
and Rose j^engale; the yellows Auramine or Thioflaviue T. 
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without tannic acid ; and the hlnes, violok, groins, and oranges are also basic 
colours witliout any mordant whatsoever, ^ho basic aniline colours printed on 
oiled cloth are exceedin^dy hri^lit, and are lo some extent fi\('d, hut they cannot 
bo ref 2 ;arded as fast colours wlien so applied, in fact they ari' very “loose” 
to soap, and much It'ss permanent to liji;lit than wlu'ii fixed as douhle tannates. 

Most of the acid colours are also lar<^ely employed in the “loose' steam style,” 
cither :done or in conjunction with almuina or chrome/niordants, with whicli they 
form lakes that are just sullicu'ntly msolulile to jiri'vent iheeolTuirs fi-oiu runninfj; 
durnif; th(' prois'ssi's coniu'cted with tinishm^ Tliey :iic (|Uit<' loose to^soa^i 

d'he (h'oeein scarh'ls (Itiyer), Scai'hd. <5 II., vir. (M.. h A Ih), Itinccau V V W , 
and Amaranlh (( 'ass('lla), none of which can he hxe(l on cotton, are ;ill used for 
rod <j!;roun(ls in “ loosi' work” on caheo The^y [iroduce exei'ssi v t'ly hnlliani iii'ry 
reds, that- wash out almost com{)l(‘l,ely on s^apinj.!’ In short, any colour that 
will yi(‘ld till' (h'SiriMl (‘th'ct may he us('*l m “loose work,” whether it ht' fast or 
loose, a dyi'stuf!' piopor, or nu'ri'ly a stain Dark colours lilu' liticks, na vy hlues, 
and chocolati's, also olivt's, are eem'rally hist mordant colours, whih' tin' lighter 
and hny;ht(r pinks, yellows, jjjri'i'iis, and hlues are obtained either from tin' acid 
colours, phth;d(‘in coloins, or ha, sic colours simply thickem'd, with oi without the 
addition of “ Alizai in oil,” or the acetuti'S of aluminium (U chromium 

Kor Mosines a,nd acid colours the follownu; diiections may h(> follower’. , the 
basic colours rcquiri' no S[)ecial mention. 

tlosiNE IhNK (w ilh chronu'). 

( 25 ^rms. Dosine or Dry (hrosine 

I 250 „ water 

()50 ,, staridi or tra, vacant h pasti'. 

75 ,, a<*ctate of chroim' 50'’ Tw. 

1000 

All l^losmes, Ohloxincs, Drythrosinc's, Kose lleiijj^ale, Dranini' yi'llow', and other 
phthalein colours may Ix' made uj) :i(‘cordin<i, to this recijas If df'sirc'd, the 
chrome can lx* left out, hut the colours .are .apt to run m rnnshine, if no chromium 
Balt is pri'si'iit. 

CuooKiN ScAiii.ET (witli aluiniiia). 

.55 j.,uans Oroceni scarlet (any brand). 

.550 ,, water. 

515 ,, traj^acanth 5 per cent. 

100 , acetate of alumina 25° Twu 

1000 

Tins ri'cqie will .serve for all hrafids of oxy azo coloui's of the th'ocein class; 
also for Niiphthol yellows, I'tc , for w Inch alum may be use?! in })l;ice of “red 
liquor.” 

The Snluble and Alkali blues may be applii'd in much the sanu' way. 

SOLIJHLK llnuK. 

' 55 grins. Alkali or Soluble blue. 

500 ,, water. 

50 ,, ammonium citrate 20° Tw. 

50 ,, neutral Turkey-red^^il. 

515 ,, starch-tragacanth paste 

50 ,, acetate of chrome 50°. 


1000 
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All the ammonium and sodium salt^ ef tlie Rosanilino blue Riilphonic acids 
can be applied in the same way. J 

The loose steam style ” of printiiii is used mainly for U'mporary deeoratioiis, 
and for certain I'ort'ijyn maiki'ts where bvillianey and eJu'aymess are more nn])ortant 
than fastiu'ss. ('omnn'i eially it may he ()f some valut', but t('ehnically and 
artistically it IS of no inteiesl whatever. I'lu' d('si<;ns emplovsl aie IriMiuently 
of the lushest class, hen those that have already sei'vc'd llnar purpose' in 
previous yi'ars for tlu' homeniaiket, but (he colours in wliieh tlu'V are printed are 
for the inosl [lart ontrayi'ously crude and \ulLtar, ai .1 wliih*, peihajis, barnionisinjjj 
well enoii;j 1 i with tin' bnlliant M(>M)undin^s of llu' hast and tin' Tiopies, they 
ar(' at tin' sanu' time nnsiiiti'd to those n'pions by n'ason of tln'ir General 
fugitiviMK'ss 

“Padding” and “Covering” Styles. 


Tln'se styb's .ii<' not restru'U'd to any jiaiticular class of ('olouiine niatti'rs, 
ami llieiefore lln'y may Ix' deseiibed In-K'; as \s('ll ;es I'lsi'u b('i (' In fact tin' 
eifeets oidaiiu'd by “ p:tddinu ” and “ covering ” aie due more' (o tin' luec'lumieal 
means of a])]tlying the eolounnn niat.ters t(t the tibre than to tin' eln'iiiieal 
ojierations eoneenn'd in tln'ir lixataon 

A “ nadded " or “ eo\ ered ” pi int displays a pattern, ('it In'r m wliiU' or colour, 
or both eoiubiiK'd, on a plain or tigUK'd eolonri'd ground . and difh'i's from an 
oidimuy multicolour print, not in appeaiane*', but in tlu' nu'thod of its produc- 
tion, wlueli allows of tin' same ground roller being used foi any numbi'r of 
])a, Items Tln'se ])attcrns may be punted at separate liiiu's, and then all bo 
“cover('d ” or “ padded ” at onei' with one rolhu', thus elleeling a grc'at sawing in 
both engiavnig and matiuaal (e.opjx'r). 

A “ eovi'i" roller IS a eo])])er rolh'r engrav(‘d all over its surfac(' with a fine 
d('lieat(' ])att,em, such as, tor insta,nc(', a tine check, a hoiK'ycomb, a continiiouR 
trail, a s('ii('s of tine pi'rpi'iidieular or of oblapu' lines or spots, c'te , and a 
“pad ” IS a 1 oiler engraved so as to print a uniform tlat tint over tin' whole of 
the cloth, t (’ dy<' it on one side only. It is olivious that if a Iiglit.i'r colour is 
yirinted, with eitJn'r of thes(* rolh'rs, on cloth already jinnted in a darkei’ p.itlerii, 
the latti'r will show’ through tJie ligliter gnmnd, a,nd its daiker coloiii will mask 
tlu' ])alei' t int of the ovi'r print. Wln'ii a whit,e ])atlern is r('(piir<'d on a coloured 
ground obtained 111 tins way, tin' cloth is first printed wutli a, mixturi' ('ontaining 
some substanci; or sulistances, capabh' of jin'venting the lixation of tlu' colour 
a[)pli('d ])y the ('over or ])ad rolh'r dMics(‘ mivtures ar(' known as “ri'sists’’ or 
“reserve's,” and tlu'V act in vaiious ways, Honu'tinK'S (h'stroynig the colouring 
malter, sonietnm'S pre'Vi'iiting its combination with th(' mordant, and soiin'limes 
forming a soluble and stabh' (;om])oumi with the mordant, winch is wa,shed 
out of tin' cloth in subseijueut ojieralions. Apart from tln ir (diemical action, 
“ resists ” also act mechanically by obstriK'-tiip'' the entranc*' of tin* colour into 
the body of the clfiitli to be printed. Occasionally, indeed, llu'ii action is 
entirely ineeluinical. 

The eoin])osition, etc., of the numerous “resist-s” used for dill'cu'iit classes 
of colouring matters and mordants will be dealt with in a s])ecial elupiter. It 
may be noted here, however, uliat citric acid (or tartrate of chromnim) is the 
resist most commonly employed for Alizarin'pinks. 

The 7110(1 UH optmiiidi in producing a red and white ])attcrn on a pink or red 
ground by steaming is as follows : — 

(1) First ^mint on oiled cloth a two-colour design in st('am Aliwirm ri'd and 
a thickened solution of tartrate of chromiTnn. Dry the goods well and theii - 

(2) Over-print l)ien> with either a cover or pad roller in steam Ali/arin n'd 
or pink. Dry well. 

(3) Stei^m for one hour in the continuous steamer, wash well, and soap. 
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Wherever the tartrate of chrdtniumi has been printed, the ground colour 
printed over it will have been prevented |from developing during the steaming 
operation and in the final washiiif? andWnapins it will he rcniovod entirely, 
carrying along with It those iiortions of the undeveloped eoloiir whieh fell over 
It in the second prnilnig, and leaving a more or less |.erl'eetly white ol.jecl in its 
place, i he red is, of <•onrse, nnaireeted by the over limiting, and develops in 
the nsnal way , so that the hnal elloet obtained is that of a red and white 
pattern im a pink ground. 'J’he ground will he plain or “ patterned ’ aeeording 
as the roller used in the second- or over-|irintnig was a “pail” or a “cover” 
A red pattern will, if large enough, show up well on a line red “mem,” but 
a IS almost needless to point out thal a “/md” should always ho lighter than 
the JightcBt colour in the pattern to he jiiulded.’’ " 

By employing suitable resisting agents, similar eirecls to the above can he 
obtained wil l the Insohilile azo coheirs, ,Snl|, hide colours, basic andinc colours, 
Aniline l.lack, iron and alumminm mordants (dyed slylc), and, in fact with 
almost every group of colouring sidistanees known. 

Ihe ohjei't of both “ resisting and “ disc, liarging ” processes is the same, oc. 
the production of a wluteor coloured design on a coloured ground that has not 
been specially engraved for it. Tiui ma.ni difreriuice between the two, apart 
from chemical (piestions, is tiiat in the case of “resists” tlu> diweloimient or 
hxatioii of till' ground colour is jirevenlcd altogether, while iii the case of 
Clischargcs the lully devclopi'd ground colour is subscfpiciitlv dcstro\cd by the 
oxidising or reducing action of the discharging agents-m a word, hh'nehcd out 


Colours produced on the Fibre by Condensation 

Intlieyear 1898 the Farbwerke llochst patented a process for the direct 
production and simultaneous fixation oi certain liasie. colours on tlu' tihre 

These colours an* obtained by the condensation ol the nitroso bases of 
tertiary aromatic amines with various phenols, and constitute what aii' known 
as the oxa/ine (iyi'stufls. They form iiisolubh' lak(>s witli taiime acid, and 
thoir mode of application allows of all tlic components of the lakes hi'ing 
printed on the cloth together and without any previous pieparatioii. A short 
steaming in the rapid agew is siitruacnt to di'Vt^lop the colour, which is then 
further tixed, in ihe usual wuiy for basic dvestutfs, l)v a run thromd, tartar 
emetic. 

Several nitroso liases and several ])lienols nia,y be used m the production of 
these colouring matters, hut the most inten>stuig, and in fact the only, coirdima- 
tiOTi used to any extent on the large scale is llesorcin hlue M.lh, tlie n'sult of 
the coiidonsation ol [i-nitroso-diinethylaiiihnc with rosoreui. 

The other liases and jihenols yii'kl dilferent shades of hlms which have been 
distinguished from the above by the brand marks llesorein or Nitroso hlue 
A.J)., M.l)., T.O., etc. They arc not in much demand, as th^' llesorcm blue M.K. 
gives the most jiopul.ir shade of navy lilue. 

Altfiough the Nitroso- or ilesorcin bines are useful foi* the direct printing of 
dark navydilue hlotclu's, their most important ajiplieation is in tlie jirodiiction 
of imitation fndigo discharges. For this pnr])ose tlu' cloth is slop-padded in 
a mangle tlirough a solution of the him' niixtuie; and as the develojimcnt 
of the colour is prevented entirely by the presence of reducing agents, it 
is easily possdilo, by printing these on the jiadded and dried cloth, before 
%team,imj^ to olitam tine nxsist eflects in white and colours on a deep indigo- 
like ground. 

Para-nitroso-diiiiethylaniline comes into ooinracrce eitlier solid or in the form 
Qf a 50 per cent, paste, as Nitroso-base M. • and resorcin is supplied either Afl 
suchj or mixed with the requisite quantity qf tannic acid, as Tannoxyphepol 1^, 
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The hydrochloride of p-nitroso-dimetlylanilino may also be used in place of 
Nitroso-})a 80 M. ; it is very soluble iid water, hut otherwise has no advantage 
over the base. ( 

fn preparing either the printing or the, padding eolour the following 
directions are to he observed 

The nitroso base is first dissolved in water containing hydrochloric acid and a 
little glycerin, and is then nbxed with the»thi(‘,kening . to this is then added a 
solution of resorcin or Ta.i,no\y])henol K. 111 W'atm-, and tinally a small (piaiititv of 
oxalic acid, li resoicin is used, the tannic acid is added sepai.itelv, and luthor 
before or afti'r the oxalic acid. 

Nituoso-BhiK M.lv, (for ])rint,ingj, (M , L. et’ 11.) I. 

(),00() gnus ai'id starch }>;ist(' 

‘dOO ,, glycerin * 

Add 

I Ld)0 ,, Nitioso base .M hO per cent. 

207 „ water 

( <S7 ,, hydrochloric acid 2(1' d’w. 

j\fix well and add tiist 

( 200 grms. resorc.in in 

I 1170 ,, w'atiT. 

j 00 ,, oxalic acid. 

1 oOO ,, wati'r. 

t)f)0 ,, tannic acid hO jier ciuit. solution in acidic acul. 

100 ,, })hosphatc of soda 20 jxu- cent, solution. 

To 10,000 ,, with wat(U' 

Print on whiti' cloth, dry gmitly, stieain for 2— '1 minutes at 212" b. in the 
rapid ag(U', and t lum fix through tartar (uuetic e.xactly as for basic dyestuffs, 
W'ash and soap 

WOth Tanno\y[)henol the same proceduri' is observed, e.\(‘e])t that the above 
(piantities of resorcin and tannic acid are replaced by 225 gnus, of Tannoxy- 
phenol 

The phosphate of soda is introduced to jirevent the tendering of the fibre by 
the acids during steaming. 

The amonnt of tannii* used ha,s considerable inllmuice on the shade ])ioduced. 
By diminishing the aliove (piantity a ledderand ratlier daiker shade of blue is 
obtiiined , by ineix'asing it, tin* shade becomes gix'cner and a litth' lighter, and 
at the same tniie iaster to soaping. • 

Padding colours are made u]i in exactly the same way as printing colours, 
wuth tlie exc<!piion that the acid stari h pasti' is replaci'd 1»y watci or a thin 
tragacantli mucilagi'. • 

For particulirs of tin' nn'thods of resisting Nitrosodilues, see uudi'r “ Besists 
and Discharges.” 

Th(^ drying of Nitro.so-blues, whethi'r printed or padded, reipiircif careful 
attention. If })Ossiblc, the goo^K should be dried in hot a,ir, care bmng taken 
to prevent them from touching any of tin'. drying chests that may form part 
of the apjiaratus. If over drii'd, tin' liual shade, becomes dull and greydooknig. 
The best results are obtained when the colour of the dried goods is a pure 
^ bright yellow^, At the same time, by working with an aeid eolour containing 
no plio.spliatc, it is possible, wutli carc^ to dry the goods ovi'r steamdieatcd 
cylinders and yet obtain satisfactory results. In such cases the first three or 
four cylinders must be* wrapped with calico, and the temperature of the rest 
must bo kept down to a point just sufficient to dry properly. The colour given 
below has given good results in practical trials. 


21 
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Kbsorcin Blue II. t 

( 26 grrns. Nitroso-base M. 50 yer cent. 


25 


water. 


1 20 „ 

pbosphone acid 50 per cent. 

633 „ 

acid starch paste. 

Mix and add 


f 20 

resorem. 

1 IbO „ 

water. 

i 30 „ 

tannic acid. 

t 30 „ 

acihic acid. 

( 6 „ 

oxalic acid 

; CO „ 

water. 

1000 


Print, dry gently as ' 

described, steam 2-3 minutes at 200' 

and chalk, wash and soap. 

Another colour w 

Inch may be (Ii'kmI over fins is as folk 

Nitroso-Blue III. 

( 530 gnus. 

thick starch tragacautli paste. 

1 ir) „ 

glycerin. 

/ 24 „ 

Nitroso-blu(' base M. 50 jier cent. | j 

1200 „ 

acetiii acid 9“ Tw. J 

Mix, cool, and add 


j 20 gnus. 

resorcin in 

1 100 ' „ 

water 

60 „ 

20 per cent, oxalic solution. 

60 „ 

50 per cent, acetic acid tannin sol. 


Make to 1000 

Print, etc,, as for blue 11. 

Nitroso-l)lucs, being fixed with tannic acid, can be toned at will by the 
addition of suitable basic dyestuffs, or they can be mixed with existing basic 
printing colours to produce greens, etc The usual colours made use of for 
toning are Auramiiie, Mi'tliyl violet, Methylene blue, and Brilliant and 
Methylene greens. 

Nitroso-blue M.U., when produced according to the first recipe, can be 
steamed for an hour, after the first short run through the rapid ager, 
without injuring the shade and without tendering the fibre ; so that it is 
suitable for printing along with Alizarin red and other steam colours. 

The Nltroso colours form a group apart from all others; but as tiiey resemble 
steam colours more than any other class, and as they are apjilied by direct 
printing, they have been described along with this style in jfiroferenco to treating 
them in a special chapter. 


Notes on the Preparation of Compound Shades. 

It rarely happens that all the separate colours of a multi-colour pattern are 
obtained from pure unmixed dyestuffs. In the majority of cases, not more than 
one or two of the colours of an elaborate colour scheme are soi obtained, the 
rest of them, consisting of various rhades of brown, olive, gold, grey, etc,, 
being produced by the admixture of two or more suitable colouring matters. 
Since by far the greater number of printing colours in'" everyday use consist of 
mixtures of this sort — compound shades that are impossible to obtain from anj 
single dyestuff—it is necessary that the calico printer’s colourist shonld 
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only understand how to apply ’individual dyestuffs (that is, wliat thickenings, 
mordants, etc., to uhc), but that In* shiAdd also know how to modify the shades 
they yield, and how to (ioinltinc tlicnl for the production of tlu' thousand and 
one soft, delicate, subdued coloui’s tliat ]>lay so iiujiortant a ])art in modern 
high-class textih' printing iMerely to match or modify tlie actual shade of 
a colour is, at most, a (picstion of a more or less haigthy smaes of ('x})erimentB ; 
but to match or modify it aA-di'sucd, m the sliorlest jiossihle time, and in such 
a mamu'r that ifs eomponiait colours will all l)<‘lia\c iii, a])proximat('ly, the 
same way, towards light, soap, and othm- desiriictnc agi'iicies, napiircs some 
knowledge of tlu' theory of cohmr, and of th<' iiropiudii's of the colouring 
matters employed. 

For all practical ])ur])OS(‘s, the Nowt( man thi'ory of cohtiir, which takes red, 
yellow', and hhu' as llu' ])rimarY cohmrs, oramre, green, and \iolct or p\n[)le as 
the secondaries, and llu^ various shaifcs of lu'own, oliV(', grey, etc,, as 
tortiarics, is the only one ajiplicd in textile colouiing l»ut it must be 
regarded moix' as a ti'chnicaliy xaluabh*, and (piiti* (lie most convimient, 
of* colour mixnof' ratlim' tban as a. scK’utifie iheanj (f colour, for while it 
aceounts satisl'aclorily for the ('tl’ects obtaim'd by the combination of colovred 
hodlcn, it xvas bast'd ujitm an erroneous conception of the nalurt' of colour itself, 
and cons('(|m'nt]y it bieaks down w'ben applied in explanation of many of the 
most striking eulout pluammena ol)S('i\ed by later workt'rs in Iht' iit'id opened 
np by Newton’s own discovt'ry that white light is a eomjKamd of sexim distinct 
colours 

The following delinitioiis will make jduin tlu' meaiimg of some of the terms 
used to distinguish between tlie various (jiialities of colour, and in comu'ction 
with colouring matteis 

(1) Fororii itself is a mental eflect produced by the wave pressure of the 
“ether’’ on that ultrasensitive jiortion of tlie optic in'rve which constitutes the 
retina of the i'}e. T’lie waves of undi'eomposed white light pioduee the sensation 
of white, h( nee colour is the intangihlc ])rodiici of the dccomjiosiLion of light. 

(2) (loi.ouiuNu Matikus, he tlicy jugments, dyi'stnU's, or any other snhstaneo, 
arc the material agents which (h'composc mmiatcnal light m such a way that 
only one of its constitmmt colours, together witli a larger amount, of unaltered 
white light, is rejected from their surfaei's All bodies absorb a certain amount 
of ligiit. If very little is absorbi'd, and that little as such, the body is white; 
but if the absorbed light be (h'eomposi'd, the body appears coloured, and its 
particular colour deyiends iijion wbieb of the deconijiosition jirodiicts it is unable 
to i’eUim permanently Tlius a jiiece of Turkey-red clutli appeals red in white 
light because, wdnle retlectiiig the greater*nortion of the red light falling upon it, 
it absorbs the green rays, tin' rest. eomj>l''mentnig I'ach oth('r to form white light. 
But red IS also cajiable of reflecting orange and purjile, and if looked at 
through blue and ^yellow' glasses will ajipi'a* purple and orange res])ectivcly, 
owing to the fact that it reflects or returns just those particular shades of the 
two colours to whicii the glasses arc transparent. Tlie same ap])lies to the 
various analogous etlbcts obtained with other colours ; at tiu' same time* it must 
be observed that, although alKcolourc'd bodies arc capable of reflecting or are 
transparent to any one of a certain limited, range of colours, they never, under 
any circumstances, reflect or transmit more than one colour at a time, and that 
colour varies xvith the kind of light thrown upon them : to ]mt it in another 
way, the pox’i^rs of absorption and reflection of coloured bodu's vary with the 
light in which they are viewed. Rod nbsorbs green entirely ; therefore when 
Turkey red is viewed pn green light it appears black, since pure green light 
contains no colour that is reflected by red. 

Colouring matters will be referred to as colows simply from this point 
<mwftrd% 
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(3) Shade. — Strictly speaking, this term refers to the chromatic composition 
of a colour. Thus Indigo, ITussian bluo\ and Alizarin blue represent different 
shades of blue. In ii wider sense, “sha).e’’ is applied to distinguish between 
different intensities of the same colour, as for example dark and light “shades” 
of Indigo Tins use of the term is perhaps inconect, but it is diihcult to describe 
the effects it rcjiresenls otherwise, excejit by tlie ust' of the following term. 

(4) 'biNT refei's to that condition (if a colour arising out of its dilution with 

water, paste, gum solution, or whiti' Its shade remains fhc same, but its 
intensity or depth is reduced, by a “tint” is gem'rally understood vei v pale 
colour. ' 

(5) liKnucTiON is a term used to denote both the thickening paste employed 
to reduce the intensity of a colour and the n'duced colour itself. 4'hus starch 
paste IS a “reduction,” and a four-reductitm of Alizarin ]unk means that one 
part of standard pink has been added to four jiarts of starc'h jiaste or oth(*r 
thickening. 

(G) Tone is the (dieet jiroduceil on a colour by various iiiflneii(‘es winch 
apparently modify its shade ,\ yellow spot on a, nsl ground ajipears to ’be 
greener than tlii' same spot on a bliu' gioiind , and again, a pink is always a pink 
in white light, wlu'tlier tlu' light, be dull oi bright, but it has a different 
appearance in ('acli case. The colour nanams (he sanu', but its “(one” is 
modified. 

(7) IIaiimony ok Anai.oux is the effect of aviangiug a senes of similar colours 
of different sliades, strengths, and tints, as, for instance, the combination of 
yellows, lirowuis, oranges, and chocolati's 

(8) IIaiimony ok (Jon'IIoxst, on tlu' contrary, consists m the pleasing a.rrange- 
ment of different colours d’hus a. (loral design may be ai ranged to show a 
harmonious effect by using ditlerent colouis lor the tlow('rs, h'aves, stems, and 
background, kbr (sample, red, pink, yellow, and ])ale bbn* flowers, <n’een or 
olive li'avi's, brown stems, and a dark blue background 

(9) I’niMAHV (ku.ocHs are ])nr(', unmixed colours. In all that ridates to 
textile colouring and the arts gmierally, the primary colouis aie red, yedlow, and 
blue. In their purest form they cannot be obtained by any soi I of (diromatic 
combination of other colouis. 

(10) Secondary Oolodrs.— O range, gremi, and violet are tin* ri'sult of 
mixing twm primaries in any projiortions. 

(11) Tertiary (dmoinis. — Browns, greys, and ohvi's contain all three 
primaries in various projiortions. Their ijualitative comjiosition ((diromatically) 
is the same, their ]iarticiilar charactm* Ixung dm' to the predomiicuice of ^me 
primary over the others. Tertiary colours ri'sult from the mixture of either the 
three jirnnaries, or a primary and its complementary secondary, or from any two 
secondaries in any [uofiortious. 

(12) CoMKEEMENTARY OoLuuivs.-- Hchulioltz and Maxwell regarded those 
colours as complemoiitary wdneh, wdien mixed together, jlrodnced ivJiite lUfht, 
But as no mixture of coioiiied liodies can possibly yield wlnto, tins definition 
does not apply to dyestuffs, ete , and some other must therefore be found. 

As all known colours consist of one or morp of the three })rimaries — rod, 
yellow, and blue — and as it is universally recognisi'd tliat the presence of each 
of these (or their compounds) is absolutely essential to the perfect harmony of 
any colour scheme, it is clear that the absence of any one of them would create 
a feeling of dissatisfaction. The eye naturally craves for the missiiyg colour — for 
the completion of the primary triad. cSo much so is this the case that it is 
impossible to look for long at a pure primary colour or an inharmonious 
combination without fatiguing the eye, which becomes to some extent blinded 
by the strain of continually striving to complete the set of primary colours. Ii) 
order to avoid this colour weariness, it is customary in examining, Say, Turkey 
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red, for the cloth looker to castliis eyes from time to time on some bri^ht-grecu 
object, sneh as green paper. (Ireen Ix/mg a secondary colour, composed of blue 
and yellow, makes uj) the complemeiitl or com})letes th<5 set ol primary colours, 
and so affords relief to tlie eye. 

Th(' sim])lest method of determining tlu' complemenLiry of a given colour 
is to gaze fixedly at a fairly largi' spot of it for a, minute 01 two, and then to 
cast the ('ye on a ])iece of ‘•white ])ap('r, wln'ii there will appear on the blank 
paper a similar sjiot, but of a (piite ditlcn'iit coheir. This colour is flic coiii- 
jilement.iry of the oik' first lopkeil at. 11 oiu' I'yi' out} is usc'd m the first 
instance, tin' efh'ct of the eompleiin’iitary eoloni is nnicli mon' [iiononnced by 
w'lnkmg rapidly, with each ('ye alti'rnately, at the white jiajici. In this waty 
the following colouis aie iouinl to be»com[)lenientaiy — 

bed to [>hiish gri'en 

blue ,, Yellowish -orangt' 

Vi'llow ,, Indigo blue (reddish). 

Violet ,, (Irei'nisleyellow (lemon). 

(Irc'i'ii ,, Vellowish-ivd (scarlet) 

Sky-blue ,, bull orange 

bi'ofli this it will b(' si'en that the piimaiy colouis ai(' e.ach eomplementary 
to tin' secondaiy colour formed by the mixtures of the othei two primaries. 
The yi'llow tak(‘n as a primary is of a slight gK'c'insh tiim*', e g lemon-} ollow' 

( )om])lementary colours may be (h'seribed e(piall} well as those which, when 
mix('d togi'ther in certain projiortions, prodina' ni'iitral gn'y or black. To dull 
or “flatten” the shade ol any (‘olour, thi'ix'foie, it sufhccs to add a little of 
its compk'im'iitarv , a small (pia,ntit\ of black is thereby ju’odueed, and the 
principal coloui is modilii'd accordingly 

On tlu' othei hand, if, msti'ad of mixing two eoinph'meiitary colouis together, 
they ai'i' placed siih' by side, thi'y iniitually enhance eai h otla'r’s brilliancy. 
This is due to tlu' laet that it is impossibh' to look at any colour for long 
without th(' sensation of its comjileiiK'ntary being ('.xeiU'd on tin' retina. It 
follows, therc'fori', that each colour is seen in its own light (tin' light- that it 
reflects best), which, of course, adds ('iiormously to the brilliancy of its shade, 
(fompleinontary colours juxta])osed in this way aie said to bi' in lull cont.rast.” 
The most telling contrasts ai(' natnially alVoKh'd by combinations of tin' ])rimary 
colouis with their complementary secondaries, but contrasts of a more subdued 
character also ansi' out of the analogous arrangements ol secondarv and ti'rtiary 
coleurs. Thus — 

Purple, full contrast with Yellow, sulxlued contrast with 0 ive. 

Orange, ,, ,, ,, blue, ,, ,, ,, Orey. 

(ireen, „ ,, „ bed, ,, ,, ,, Ihown. 

Most of the finesi, and most artistic jiioducts of calusi printing an* “got up” 
in harmonious combinations of (juiet tertiary colours, with a few touclu'S of 
the more brilliant jirnnaries and secondaries added here and there to enrich 
the whole, and give iite airl interest to what might otherwise be a dull, 
depressing efiect 

At the same time, it must not be sujiposed that harmony in colour is in 
any way dependent on the use of broken tertiary shades. t)uit(' otherwise, in 
fact; for pc^dectly harmonious results can be secured m any f'oinhinatioii, 
simple or complex, which contains the^thrtM* [irimary colours in profier pro- 
portions. The only aindition of perfi'ct harmony is that they be balanced 
properly; and so long as this condition is fulfilled, it matteys not whether they 
are present as primaries, secondaries, or tcrtiarics. Thus the following simple 
arrangements of — 
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(1) Red, Blue, and Yellow (brilliant), 

(2) Orange, Purple, and Green (Wight), 

(3) Brown, Bluisli-gniy, and Oliw (subdued), 

all form pcrfeoGy harmonious combinations, because tiiey each contain the 
three primaries in one form or another. For the same reason, a combination 
of the above nine colours would be equally harmonious. 

K>;:cept in small patteins, the first two coulbinations ^given above are 
unsuitahle for the best class of decorative prints. To most people their 
effect is crude and hard ; their brilliancy day;/Jes rather than satisfies the 
eye, and they soon become wearisome 'Gonversely, the combination of 
brown, grey, and olive, while certainly lestful to the eye, is somewhat lacking 
in character (unless one at least of its elements approaches to the brightness 
of a secondary coloui), and usually, retpniVs to be lelicved by th<' addition 
of a brighter colour. After all, liowever, the choice of a. “colouring” is to 
a great extent a matter of taste, and is governed largely by the purpose it 
is intended to serve* if its surroundings are too bright and lively m colour, 
a calico print will bo none the worse for being subdued, whereas in dingy 
localities a brightly tinted cretonne pattern supplies a real want, and 
satisfies a feeling for eolour, which, if not always understood, is generally 
experienced. 

But w'hile the harmonious arrangimicnt of colours 111 a design is a branch 
of calico printing, the importance ot which can scarcely be overestimated, it 
is a branch (putc apart from tlu* actual compounding of jirinting coloiii’s, and 
one which to discuss with any jirotit would rcipiire a separate volume. It 
belongs essentially to the artistic side of the iiKiustry , and as it is concerned 
with the (i^ipcarance of colours irri'spective of tlu'ir ('(juipostiion, its treatment 
here would be out of jilace, even if it were possible. In fact, the sole object 
of the foregoing brief review of some of the more imjiortant o[)tical properties 
of colour and of colouring matters has been to show (o) why red, yellowy and 
blue are still regarded, in the arts, as jirimary coloui s ; and (h) wdiy the “un- 
dulatory theory” of light is of little hel]) to the textile colourist. The results 
obtained by tlie mixing of ro/oHird lu/lih alVord absolutely no indica- 

tion as to what to expect from a mixtun; of similarly coloured iimferod hodies — 
pigments, etc. Taken altogether, it is (piestionable whether any relation at all 
exists betw'ceii the jiroduction of white light and the jiroduction of colour 
harmony ; and it is certain that the establishment of the true theory of 
light and colour has not conduced to any improvement on the superb colour 
effects of either the old Venetian artists or the Oriental craftsmen in carjtcts 
and pottery. 

Application of the foregoing Principles. 

The accumulated experience, derived from centuries of practice in the 
mixing of all descriptions of colouring matters, has demonstrated beyond 
qnestion'that the colour of any material object can be imitated, more or less 
perfectly, by snitahle shades of red, yellow, aii/i blue, or mixtures of these. 
Practically speaking, this means that all colours consist of one or more of 
the three colour elements, red, yellow, and blue ; and therefore, starting out 
with these three, to which must be added the two extremes of noii-colour — 
black and wdutc — it ought to be jiossible to prepare an exact ri^plica of any 
known shade. Further, every single shade of the infinite variety of colours 
met with in nature corresponds in (pialitative chromatic composition with 
one of the following nine types : — Red, Yellow, Blue, Orange, Green, Purpl^ 
Brown, Grey, and Broken Green (Citrine or Olive); that is, all colaure 
' either primaries, secondaries, or tertiaries, 
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Tho close relationship existing between the primary colours and their 
dorivates, the secondaries and tertiarief, is clearly shown below. Thus — 

The Primaries : — lied, Yellow, lilue. 

The Secondajues : — Orange Ped H- Yellow. 

Oreen ^--Yellow + blue. 

Ihir^ile = blue bed. 

The Tertiaiuks; — brown -Orange + Purple 

• Ib'cy — (>reen + Pur[)le. 

Olive - lireen + Orange 


brown IS frequerilly called russet, and olive is also known as citrine and 
broken green. * • 

both the prunarics and the secondaries occur in their imrest form in the 
spectrum, and can he ohtaineil by miMug suitable coloured lights, as well as 
from pigments and dyestuTs On the contrary, the tertmnes ciUi only exist in 
tin', presence of matter, and tluMi* formation (((‘[iciids entirely on the absorption 
of a considerable (juaiitity of light. It is (juite ini[)ossible to [iroduce a tertiary 
colour by any mixture of lights The addition of light to light only results in 
an incnsise of light, until finally }mn* wlnte- light is obtained ; but the addition 
of the three primary colours to I'ach other, in the form of pigments or dyestutls, 
results in the destruction or absoiption of light, and the conseipient })ro(luction 
of olive, brown, grey, or black, accoiduig to the strength and pro})ortK)iis of the 
colours used. 

An analysis of tlu' three typical tertiaries will show that they each contain 
red, yidlow, and blue, and that they owi' their dilfeieiice in colour to the jiresence 
of an excess of one of these primary elements. Tluis- 
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I Orange - 

I - I 


Yellow 

bed. 

bed 

blue. 


OUEV 


Olive - 


/ Yellow 
1 blue. 

,, 1 I blue. 

' = 1 

blue, 
ellow. 


( Ireen 


' Oreen 


I! 


I , I Yellow. 


bed predominates in brown, 
blue „ „ Vircy. 

Yellow „ ,, Olive. 


By varying the proportions of the primaries or secondaries, the ahov« brown, 
grey, and olive may be made„ to approach as nearly as required to any of 
their constituent colours ; so tiiat sometimes a brown may be almost indistin- 
guishable from an orange or a purple ; an olive may appear almost })urc green, 
yellow, or orange ; and a grey may assume the appearance of any colour, since 
it is easily afjected by any variation of its constituents. Further, by mixing the 
primaries in certain proportions, it is jjpssible to obtain a dense black which, 
when reduced in slrenj^th, yields a useful series of neutral greys. These greys 
or black are always formed, to a greater or less extent, in any combination of 
the three primarfes, and it is to their presence that the dulness of the resulting 
tertiary colours is due. Hence tertiary colours of any desired shade can be 
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obtained either by directly mixing the three 'primaries, or by simply adding 
the required quantity of previously prepared grey or black to the primary or 
secondary colours tliat are to b(‘ modifiedj. 

So long as a compound colour is composed of only two primaries it is a 
secondary (;olour, whatever its shade may be,, and however much one of its 
components may be m excess of the other A purple may be any shade between 
red and blue ; but if it consist of these two colours. 'only without the admixture 
of any yellow', it is a secondary colour whether it approximate to red on the one 
side or to blue on the other. Add the slightest trac(‘ of yellow, liQwa'ver, and 
it at once becomes a tertiary coloiii d'he ad^lition may be so small as not to 
produce any perceptible dillerencc' in shadi', Imt, all the same, it results in the 
formation of a minute quantity of black, which absorbs a corresponding amount 
of light, and so reduces the luminosity of the mixture. 

The “ dulling ” of a secoii(l<iri/ coloVir by the addition of a minute quantity of its 
complementary is called technically “toning,” and the modilication of its 

shade by increasing one or other of its tw'o component primaries is known generally 
as “shading.” The combined “ toning ” and “shading” of one or other of the 
primaries, o?’ tluo)' ft/piral rotn/toinois, constitutes tin* whole art of coloui mixing. 

From tlu' foregoing it might be suppos'd, and not unreason. ibly, that, given 
pure primary red, blue, and yidlow colouring matU'rs, it would be poi^sibh' to 
reproduce exactly every comauvable shade of colour that is to be found m nature 
and the arts. but neitlnu’ practical nor theoretical considerations allord tlic 
slightest support to any such supposition , for, in the hist jilace, perfectly pure 
primary colours do not exist ('xciqit m the spectrum , and secondly, if tlx'y did, 
they would, on theoretical grounds, be totally unsuited for use in mixtures. 

impure primary coloui s, therefore, possess the ipialities of then defects . 
their employment is not only deniaiuh'd by theory, but is absolutel} unavoid 
able 111 jiractiee, because no others are availabh' Ihil,, for a gnc'ii [lurposi', their 
impurity must b(' of a certain kind, otherwise they yadd unsatisfactory results. 
Heiicc, 111 practice, the shades of the red, blue, and yellow eleUKaits used in the 
making of compound colours vary according to the class of colour rtMpnred. 
Thus a red inclining to oiange and a blue inclining to green would, when mixed 
together, produce a very duty shadi' of [luiple (if not a brown), whereas if a 
bluish-red and reddish blue weri' employed the resulting ])urple would be bright 
and pure. So also scarlet and a warm yellow give the brightest oranges, and 
greenish-yellow and greenish-blue tlu' purest and most brilliant greens 

In a loss degree, the same thing ajiplies to tm-tiary shades, although in 
those it is easily jiossiblc to adjust the balanci' of the primaries Still, in scmie 
cases it is ditiicult to match even a tert-'ary colour if its elements all possess the 
same kind of impurity. For instance, take the case of a warm orangy-brow n . if its 
components consist of a crimson, a lemon-yellow (greenish-yellow), and reddish- 
blue, it is out of the ipiestion to expect anything approaching to the shade required ; 
but if the crimson and leinomyelloxv be replaced by scarlet and mai/.e yellow, 
the desired eti'ect is obtained at once, because the excess of blue is eliminated. 

Simiiarly, in olives exci'ss of blue and red must be avoided ; and in greys the 
blue element must always predominati^, unless, of,, course, the grey is intended to 
bo (|uite neutral. 

Any group of colours employed in the making of an extensive range of 
compound colours may be most conveniently called a “series,” and for the sake 
of distinguishing it from all other series it ouglit to be lettered thus* “ Series A,” 
etc. In a series of tlie three primary, colours the red ought to be first, the 
yellow second, and the blue third , and this order ought to be preserved for every 
other series, whether its members be pure primaries or compound shades. If a 
fourth member is introduced, it ought to occupy a position between the two 
colours it most resembles. Thus — 
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A three-memher Series^. 

1 Red element 

2. Yellow element. | 

2 l>lue ,, 


A four-member Series. 

1. Red element. 

2. y('llo\\ eU'ment. 

2. (h‘('en ,, 

4. Rlue 


The lirsl mimbei dejioies tin' Ih'd element 
,, secoiifl ,, *„ ,, ^('llow (dement. 

,, third ,, „ ,, Rlue 


in the first series (three- 
memhi'i ), 


'Thus, calling tile hist siuics A,*.ui (>li\e wiitten 111 the Following luanner- - 
Olive l.(),2 y\ — would impl\ that it was composed ol 1 ji.irt ol red, (i pints 
of yellow, and 2 parts ot hhie Any.nnmher wiitten after tin* Udder A would 
denote tlu' extent to which it wat, dikuR'd hv the addition of thieki'inng. 


()ni\E 1.(!.2 A 4 1 part Ited. 

0 jiaits Yellow. 

2 „ Rlue 

dt) „ thicki'ning 01 refluidion. 


Here the Inll-slieiigth olivi' consists of parts 1)\ weight 01 \oliime; and 
as the t^ird mimhi'r (1) alter the A iiidieates that 1 pint must ho dilutinl or 
“reduced" by 4 parts of tlmdsening, tlu' total amount oi this latti'i is thero- 
foi’(' 1 X h, or d() p.nts It may bi' . 'hi gallons, (piaits, pounds, 01 kilogrammes, 
according to the standaid 111 us(' 

Ry far the greatei numbin’ of compound colours in ginieral use an' (piiet 
tertiary shades , and as these (‘an hi' mixi'd as well fiom seeondaiies, or I'ven 
from otlu'i' and comparativi'lv blight teitiaiies, as from primal les, it is by no 
means essi'iitial that the nu'iubers ol eveiy “seiu's ’ should consist of jirimary 
(.lolours, or of colours appi oximatiug to tlu' piimaries Indeed, with the I'xception 
of blight oranges, piiijiles, and yellowish gri'cns, xery few eompouiid colouis call 
for (he us(' of ])rimary colours at all. Hence m piai‘tic(' (he ii'd eh'iiient Aaries 
bi'tweeii oraiigt' and reddish purjih', tlu' bbu' element between giei'ii and violet, 
and the yellow eh'inent bi'twi'i'ii yellow ish orang(' and lemon-yellow. Within 
these limits all shadi's of colour may be used in diflcient seiu's mti'iided for the 
production of browns, olives, greys, diabs, fawns, (in la-cottas, bulls, and mode 
shades of ev('ry description 

In making use of abstract colouis to illustrate the foiegoing system of 
colour mixing, it has bei’ii impossible to give more than a, rough indication of 
thiA conifiosition of the seveial lepresentat i\e tyju's oi compound colours. The 
following concrete exam])l('S will su]>i)l_v ^his delieicncy, tiie pi'icentage oi each 
dyestutf contained by tiie separate “('lemeiits” of each senes of colours being 
given, togetlu'i’ with the mordant used The amount oi mordant and the kind 
of thicki'iiing used must be determined by t! < *propertie8 ol the dyestull and the 
style of woik in haiul. When alterations m thicki'iung are dissinsl it is usual 
to indicate these by adding additional lelters to the colour alter the reduction 
number, thus Olive 1.8.2 A 1 thd’ means (hat the whole colour is thickened 
with gum tragacanth — the abbieviation (i T being the initials of tlu' thickening 
agent. Similarly, O.S. and O.A. represj'iit gum Senegal and gum Arabic 
respectively , and so on for any other s[)ecial thickening, ddie absence of any 
letters afti'r the reduction number is usually takt'ii to moan that the colour is 
made up witj! starch jiaste. 


Series of Colours for Compound Shades. 

General Rules of the Series. — I n series of three members the colours are 
always arranged as nearly as possible in the order in whicli their typi's occur in 
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the spectrum. This is a matter of convenience only, and may be modified at 
will j but it enables the composition of a shade to be recognised more readily if 
every colour is worked on the same general principle. In four-member series 
the same rule is observed, the only difference being in the manner of writing 
the colours on the printer’s work sheet. iCach series is given a distinctive letter 
or letters ; the composition of the colours made, from it is denoted by figures 
following the name of the colour , the order in whiuh these figures occur corre- 
sponds to the order of the members in the series, and their vaiui' represents the 
relative proporlions of the constituents of the compound colour j^^hey yield. 
The reduction of the strength of a colour is iialicated by the final number after 
the distinctive senes letter. Thus a series contaiiiiiig Orange, Yellow, (Jreen, 
and Jlliie may bear the distinct, ive mark of X, and a brown written as brown 
4.2.0. 1 X. 20 would consist of — 


1 4 parts Orange XI 
2 „ Yellow X I 

No Orcen and [ 

1 part blue X J 
140 parts starch paste = (7 x 20). 


=- 7 parts. 


Or put it this way : — 


(hnstituents. 


'€ of Colour 

Ormuje. 

Yellow. 

Creen 

lUuf. SerlfK. 

Reduet 10 ) 1 . 

brown 

- 4 ^ 

2 

0 

1 X 

20 

Olive 

= 1 

6 

6 

1 X 


Gold 

= 1 

8 

0 

0 X 

10 


In this manner, once the constitution of a series is known, it is possible to 
ascertain at a glance the composition of any colour derived from it ; and thus 
the work of the colour rnixcr is both simplilied and expedited, since it is much 
easier to remember a few series of colours than hundreds of disconnected and 
unsystematic recipes. 

With from twenty to thirty well-selected senes it is possible to match 
practically any comjioiind shade that is ever likely to be n'quired in ordinary 
steam “styles.” 

Tlio series given below will serve as examples of the methods adopted on a 
works scale. They are in actual use, and have yielded consistently good results 
in practice. 


Series A.L. (Steam mordant colours). 

bed A.L. (10 per cent. Alizarin (blue shade) (20 per cent, paste) 
alumina mordarft). , 

2nd. Y'ellow A.L. (dO per cent. Persian berry ext. 48° Tw., chrome 
mordant). 

• 3?’d. (Ireen A.L. (15 per cent. Alizarin green, chrome mordant). 

\th. blue A.L. (6 per cent. Alizarin bill® S., „ ,, ). 


Ex(Wipfes : — 

Olivo 1.6.6. 1 A.L. 
brown 6.4.1.! A.L. 

Grey L2.L8 A.L. 
Salmon 10.2.0.0 A.L. 5, 
Buff 3.10.0.1 A.L. 12. 
Chocolate 8.1.21 A.L. 


Fawn 5.6. 1.0 A.L. 5. 

Old Rose 11.0.0.1 A„L. 

Claret 11.0.1.0 A.L. 

Old Gold 1.10.0.1 A.L. 5. 
Drab 3.6.0.3 A.L. 5. 

Gobelin Blue 0.0.10.2 A.L 2. 


etc. etc. 
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Series B. / ^ \ -u 

Is^. Orange K (15 per cent. Alizarin orange (20 per cent.) with 

(■hronie). i . . ^ \ i 

2nd. Yellow B. (10 per cent. Azo alizarin yellow R.F.S. (Oeigy), chrome 
mordant). 

3rd. Orecn B (1 ])er cent. Alizarin vindine (powder) chrome mordant). 

\th. Blue A.L (seeNihove). • 


Examj>ki< — 

Apple (Ireen 0 2 1.0 B. Bt 
Fawn 2.1.1 0 B. 0 
Brown 4.2.0 1 B. 

„ 4.G.0.1 B. 


Mode 120 1 B. 10. 

„ 3.;n)2 B 10. 

Olive i.3.() 1 B. 

Reseda 1.0.4.0 B. 8, etc 


SKUins C. 1 , 1 

l.s/ l*urplcO (I per cent ( 'hrome violet ((hagy) with chroiiH‘ inoi(tanl). 

2«(/. Yellow C. j 7^ per cent. Iliirls ext, fiicl I with chrome 

1 tI jK'r cent. I'crsimi berry c.vlr.iel j iiioKlaiit 
3rd. Blue yV.B (see above). 


Orey 1 1.6 C. 10. Violet 6 0.1 (1 10. 

Sekiks r.B. (for pigment blotches). 

].sg R('d IM’). (10 per ciait Vernuhon with albumen and tragaeaiitli). 
27id. Buil B B. (10 ])er eiait. Yellow ochre with „ „ „ )• 

3rd. Blue ItB (5 per cent Ultrainarme „ „ „ n )• 

4di. Black B.B. (10 per cent. Lampblack „ ,, „ n )• 


Exa'fiiples -- 

Salmon 6. 1.0.0 B.B. 6. 

„ 9 1.0 0 B B. 6. 

Oral) 3.8.0.1 B.B. G. 

Silver grey G.O.G.o 1’ B. G. 
Faw n 5.8.1.! I Mb G. 


La\ender G.O G 0 IMk G. 
Slate 1.0 3.0 B B. G 
Electric blue 1.0 9.0 B.B G. 
l>iiK'n 1.8 1 0 B.B. G. 

Stone 0.3.0. 1 B.B. G. 


Rhodanime G (1. with tannic acid), 

)• 
)• 


Skuies be. (Basie (\jlours) 

Bink B.B (2 per cent. 

2nd. Yellow B.L (2 per ci'iit. Auraminc 0. cone. 
3'rd Blue B.O. (2 per cent. Methylene blue N. 


Examples — 

Orange 1. 1.0 B.C. 
On'cn 0.6.1 B.C. 
Viob't 1.0.1 B.C. 
Olive 1.12.5 B.C 


Series^ D. Alizarin, yellow shade (20 per cent.), 

with chrome’ mordant. 

2nd. Yellow C. (si'e series C). 

3?'d. Blue A.L. (see senes A.L.), 

Exam^yles • — 

Terra-cotta I 2.0 l>. 

Old Cold 0.24.1 1>. 8 
Claret 1.0.0 13. 

Plum 4.0.1 D. 

Lilac 1.0.4 D. 10. 


Drab 1.3.1 D. 10. 
Fawn LG. 1 1). 10. 
Brown 2.4.1 D. 

Grey 1.4.8 D. 10. 
Olive 0.4.1 D. 1 etc. 
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In a similar manner series can be made from any class of colouring matter 
that is capable of being applied by printing. For this purpose, therefore, the 
“Direct colours,’^ the “Sulphur eolours|” the “(liba colours,” and the Indan- 
threnes are all Mutable. A usid'ul s{3ries of the latter with Vat Fed 13.A.S.F. is 
as follows — 

Serums 1. , .* 

isf. Vat Fed B A.S F. {15 p('r cent. \'at red with caustic soda and 
BongaliU') 

'IiitL ludauthreu(3 yellow (15 per ccjit. lud. yellow D w ith caustic soda 
and Rougaliti'). 

.‘bv/. Indauthieijc blu(‘ ( 1 5 p(;r cyiit. hid. blue BS with caustic soda 
and Boiigalilc). , 

« 

E.rauijilrs — 

(h’ccn 0.1. I. (Bight) Breen 0.1 2 i. .5. 

Bed 1.0.0 1 

Ihirph' 2 0. 1 1. 

Brow n 4.2 1 I., (‘te 

ddu' above lialf dozen or so sciics will he sulhcicut to show with wluft facility 
it is ])ossibl(' to obtain a \ast vai icty of shades by simply altering the proportions 
of the few constituent colours. i'Aamjih's could be uiultiplu'd, but the above 
wull serv(' to illiistrati' tlu' jirinciples of the method a method which, with such 
modilications and aiupliheations as the common-sc'nse of (he coloiiiist will suggest, 
may hi' applieil to any and e\ery style' of work in which compound cohmrs play 
an important part 

W bile a senes ('onsistmg of tliree mend)(!rs — red, yellow, and blue - contains 
all the ('lemeiits essential to the production oi shades belonging to e\ery known 
class of coioui, it IS found m practice that four-im'mbei si'ries au' mori' generally 
useful, because nioK' variety can be got out of them Flu' addition of a fairly 
bright gu'cn, such as Ah/.aiin \iridine, for instance, eonsideiahl} increases the 
scope of a .series, and cnabh'S vi'ry pure shades of (juiet ‘Mlohelin” blues and 
greens to lie ])roduced fii'i' from llatiu'ss 

In the mixing of ti'rtiary shades of an} dcsciijition it is advisable, on jiractical 
grounds, to avoid, as far as [lossible, the use of uniu'cessanly bright colonis. If 
such brilliant colours as Bhodamine, Auramine, Malachib' gn'i'ii, and Methylene 
blue have been mixi'd togethei to give a complex mode shade (olive, lawn, drab, 
grey, etc.), it will he found, on making a second hatch, that the slightest excess 
of any one of them oxer the aimumt previously employed wall make a 
tremendous diU’eri'iicc in the resulting shadi' oi colour ; and that, as a rule, it is 
extremely ditlieult to gi't the same siiade twice ahke, more es])ecially if it be 
light and of a di'hcate tone. Col<*»urs that are composed of three or more bright 
luminous colours are always very ditlieult to match accurately, and accordingly 
they ought never to be made, except for s])ecial styles m wduch only one class of 
dyestutHis available -e g the tannin discharge style, for wduch only basic colours 
can be usi'd. Exen then, if ipnet mode shades, are reipured, it is better, if 
possible, to execute the xvork by soiui' other process— say the chlorate discharge 
on slop-paddi'd mordant colours, or by dyeing Alizarin colours on discharged 
chrome mordanted cloth— which will allow of the same etlect being produced by 
more reliable means, i 

On the other hand, if the bright, pu»j, luminous colours are replaced by more 
subdued colours, such as Alizarin, Alizarin orange, Persian berries, (.Quercitron 
bark, Alizarin yellows. Alizarin viridme, Alizarin blue, etc., in combination 
with chromium mordants, the shades produced by their combinations are much 
easier to match and to bring up to standard, because a slight excess of any one 
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of them (Iocs not produce anything like so decided an effect as when the brighter 
dyestuffs are used. 

Further, in order to prevent undue loss of liarmony in the colour scheme of 
a multicolour j)at tern wlien seen under gaslight, (ffe., all the compound .shad(!s 
in the pattern ought to Ix' made, as far as jiossilde, fiom the same constituents, 
he. th(' same senes of colours. I>y this means 1h(' absorption s]>ectia of the 
olives, browns, golds, drabs, up gri'js used in the eolouimg will he more or less 
similar to eai'h otht'r (though the composition of the colours diller, of course; 
yellow preilommatmg m the golds, blue m the gie\s, kxI and wdlow m the 
browns, and blue and yidlow in lie g»li\('s) , that, is to say, rather, that they will 
bear the sanu' appi'oximate ri'lation to (\'e‘h otlu'r m uasbglit as tla-y do m day- 
light , and therefoK', although the coloi , mg may diller (‘oiisiderably fiom the 
daylight elfect, it will at least, wot ^osi' a, ureat divd m balance or harmony, 
lint if widely (hfernit constituents an* usedtfor the cm/o/os* compound shaih's, it 
is more than liki'ly that what, appears perteclly hatmoiiioiis m daylight will in 
gaslight biH'OUK' a meie botch of badly balancetl and mhaimouious e(*louis. 

‘'Idle saiiK' chaotic eth'ct is produceil, under any conditions, m course of time, 
if the component parts of tlu' several eomjioimd shades do not possi'ss about 
equal powau's of ri'sistama' to tlie action of light, soap, and other agencies. 
Many bountiful colours lade to (pnte hoiiibF sli.uh's , others wash out almost 
immeiliately , and otluus, again, lost' tluur purity and ficshness when diluterl or 
reduced. When such colours an' mixed with otlu'rs which are much “ fasli'r,’' to 
make eonpiound shades, t.hese latb'r rapidly altei when exjiosi'd to light, or they 
may bo changed comph'ivly by the liist washing, the result m cither casi' Ix'ing 
tha,t tbe whol(' balaiua' of the (‘olour coinbmation m tlu' ])att,('in is upset and its 
othH't coiu))letf'ly spoih'd d’oo much attention, tlu'refon', cannot lu' p,iid to the 
selection of the mi'inbers ol a series il the best and mosi durabh' lesult.s aii' to 
be obtanu'd. 

in testing a group of colouis foi mixing propertu's, t hen iastiu'ss to light, 
soap, chlonne, and ])ej-spiration (a,e('tic acid) ought to be compaied, their 
suitability for wotking with a common thickenmg asi-erlained, and a range of 
gradated tints of ('aeh colom jii(‘])ar('d, so as to make suiv that no colour iii 
employed whieh alters m toiii' on reduction 

The advantages (tf W'oikmg aeeoidmg to some such system as tbat outlined 
in the pn'cedmg pages are that (1) fewer standard eoloms are reipiin'd , (2) the 
composition of any eomjiound sliadeean he sei'ii ataglauei' . (d) th(' iiomeiielatuu; 
of colour mixing is simplified, and at tlie same time madi' more graphic , (1) the 
paiiieiilars of the w'hoh' of tin* colours us('d in a works can he ('iiteied up m a 
compaiMtivi'lv small hook, tims doing aw^iy with the folios that aeeimmlate so 
rapidly in eolonr shojis, wlu're evi'ry little mixtuie is given a special name which 
affords no elm' to its eonpiosition , (b) the saving of time, arising out (tf the fact 
that thousands of shades can he made without necessitating a single rch'renee to 
a notebook , (b) tlu'^disorganisatioii of work, wtueb fn'ipiently bapfiens when a 
cham'-e is made m the jterHoinie! of a colour shoj), is reduced to a. miiumum , and 
(7) that with a few well-selected .series of colours it is possible to obtain ay infinite 
variety of shades, each one of which jiosscsses [)ro[)crtics more or li'ss identical 
with thc'ise of all other shadi's mixed Irom the same elements. If tlu'S(' (‘lements 
haFe been chosi'u with care every colom* made from them -olives, browns, 
greys, fawns, drabs, salmons, etc.— wall he eijually “fast,” so that an ('lahorate 
colour scheme can be built up entirely from thri'c or four simple colours, without 
any fear of one colour fading or washmg out more than .mot her. Of course, 
light colours are always apt to fade more rapidly than dark oni's of the same 
composition, but, apart? from this common defect, colours of the same “series” 
behave in the same way; and if care has been taken In the first instance to 
select the fastest colours available for a given class of work, it is possible to 
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obtain a range of pale shades that compare favourably in fastness to light with 
the standard colours from which they are mixed. Altogether, the unequal fading 
of a combination of colours of similar aomposition is not so pronounced as to 
detract from the system of colour mixing just described ; in fact, experience has 
demonstratiid that multicoloured prints worked on the above methodical lines 
preserve their balance m a i-emarkable degree. 

Many exceedingly valuabh' colouring matters . cannot be worked in scries; 
but these are, for the most pjirt, used for special purpose?* ; and as they are 
unsuitable for the preparation of compound shaders, they call foi\ no mention 
here. 

The few examples of “series’" already given are only suitable for “steam 
work,” but the same principle (;an lx; apjihed to any other class of work, and in 
the following pages otJier illustrations of i[.s varied usidulness will be found in 
the descriptions of the “discharge siyles,” etc. 

Useful “series” (‘an be made from all classi's of dyestiiil's, and for any style 
of printing in which compound shades are used. Once the siiiqilicity, 
convenience, reliability, and scope of the systematic method of colour mi'xing 
outlined above are recognised, its advantagi'S over the haphazard methods still 
in use in many print\(()rks will be obvious. 

It must be understood, howt'ver, that a mixture of colours is lu'ver ^siqiloyed 
if the (h'sirod ri^sult can be obtained by using a siiigh' colouring matter; for 
mixtures an* liable to irregularity. 

The introduction of the coa,l-tar colours not only revolutionised textile 
colouring in general, but in [larticular resulted in raising the “ Direct Ib’inted 
or Steam Style” from a position of insigniticanci^ to oik' of paramount 
importance. Almost every addition to the now enormously long list of coal- 
tar colouring matters increased the range of etlects producibh' by meiins of 
direct printing , and at the jiresent time it is scarcely too much to say that 
work execut(Hl by this method forms by far the gn'ater ])roporlion of the total 
sum of calico and other tf‘\tile fabrics printed on the large scahe 

(2) THE DYED STYLE 

The “dyed style” is the oldest, and is still one of tlu' most important, of all 
the numerous styh^s of printing in use at the present time. In a simple and 
primitive form it was largely practised by the ancient Hindoos, Chinese, and 
Egyptians, many of whose methods arc still in use in the East Indies, siiyilar 
methods are also employed by the natjves of the West Coast and m the interior 
of Africa. In Europe and America, however, the “dyed style” lias been 
brought to a high pitch of perfection, and, in common with other branches of 
calico printing, its development has proceeded on scientific lines. 

Chemical research ha.> not merely disclosed, but has* improved upon the 
most cherished secrets of the old-time dyer ; so that nowadays anything of 
value tljat he knew is to be found in almost any good text-book, and many of 
the things that he practised have been discardcil as utterly worthless. At the 
same time good 2 mictical dyers are just as necessary as ever they were; for, 
although the art of dyeing has been 'shorn of the mysterious, it is by no means 
a craft that can be taken up by a chemist fresh from the university. It 
requiroe a good deal of experience to dye even a regular plain shade in large 
quantities ; and when the process is complicated by the presence of different 
strengths of mordants, the necessity Tor keeping the white parts of printed 
goods clean, and the matching of shades on different qualities of cloth, it 
requires a good deal more than laboratory practice to produce successful, 
results. 
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The “ dyed style ” differs from the “ direct printed or steam stylo ’’ in the 
manner of applying the colours to, and fixing them upon, the cloth. Instead 
of the colours and their mordants being mixed together in a tiiickeiied ])aste, 
printed simultaneously on the cloth ani fixed at I lie same time by a process of 
steaming, they arc applied sejiaratr'ly and m two tjuite distinct stages, each of 
which comprises a series of ojierations pcenliar to itself. These stages are 
known respectively as Mordjjintmg and l)yemg. Tiie fornu'r may he effected 
either by printing!! tlnckenod iiiordant in tlie de.sired pattern on tlit' cloth, or 
by slop-padding the cloth m a solution of the mordant, and afteiuvards dis- 
charging it with an “acid’’ m Ili< .reijuired jiatteni In both ea.ses the object 
is the same, vi/.. to fix a mordant on the cloth /om////, so tha,i when it is after- 
wards treated in dyi' liquor the dyestjill' will only attach itself jii'niiaiiontly to 
those parts of the cloth to winch tl^e mordant lias been applied. Tlu' <{;/ciiuj 
opernflon may lie perfoniu'd m any eonvcnufiii form of a])paratu.s That usually 
preferred for the genera,! work of calico jiriiitiiig is the spiiul dye heck already 
described ; but for c('riam styles the ‘'jigger” may also be used with advantage ; 
aiK^ for very heavy goods, like uiollctons, corduroys, a,u(l velveteens, the old- 
fashiotied wince dye heck cannot 1 k' mijirovcd upon when large (piantities are 
dyi'd at a time. 

The •“dyed style” may 1 h' jirodueed in diili'rent wavs according to 
circumslant'es, hut. tin; follownng will afford tlu' siiiqilcst illustration of the 
practical apjilication of the pimciyiles nivolvcil d'lu‘ cloth is tii'st printed, 
either by block or roller, with one or more ihickiuied mordants, Thi' com- 
position of llu' mordants will vary with the colour to he dyed .\ft-('r drying, 
the mordants arc fixed in a, suitable manner : tlie cloth is then wi'll washt'd, and 
finally dyed by liemg passed into a liot solution of dyi'stutf, throngli wdiich 
it is made to circulate' continuously until the ri'iiuired di'pUi of shadt' is attained. 
During this operation tlu* dyestntf (‘omhincs with tin* monhint or mordants to 
form an insoluhlc colour lake or lakes analogous to tbosi' obtained by the very 
different method of “steaming” On leaving tlu' dyi' hath the whoh' surface of 
the cloth is more or less stained with colour: hut that on the unpriuted (ie. 
unmordaiited) portions only adheres mechameally, and c.an he eiitiri'ly removed 
by washing and soaping the goods, thus leaving a coloured design on a white 
ground. 

From the foregoing it will bo seen that thi' essential operations in the 
“dyed style” are- (1) the jirinting-on of tlie mordant, or its ajijilication in 
some other way ; (2) tlie fixing of the mordant ; (.‘1) wa.shiiig out t he excess of 
th(;li\ing agent; (i) dyeing, and (5) washing and soaping th(' dyed cloth to 
remove all loo.si'ly adhering colour, and ti^ clear the white parts of the pattern. 
These five opiu-ations, w-ith such modifications and additions us are demanded 
by cireumstanecB, are common to all the numerous phases of the dyed style. 

The terms “dyed style,” “dyed w'ork,” ,jud “dyi'd way” were formerly 
applied exclusively *10 goods mordanted with iron and aiummiuin salts, and 
dyed up afterwards in Madder, Logwood, Quercitron bark, and other vegetable 
dyestuffs. At the present time no sucli distinction exists ; and the “ dyyd style” 
now comprises all classes of work in which any mordant whatsoever is first 
applied to the cloth, and suhseijuontly combined in the dye batli with a 
colouring matter capable of forming an insoluble coloured compound with it. 

Most of the colours used in dyeing can also be (and arc) ajiphcd by “direct 
printing,” Hence the “dyed style” is not so much cliaracterised by the use 
.of special cofoiirs and mordants as by thjj methods employed in their apiilication 
to, and fixation upon, the cloth. Nevertheless the kind of colour employed 
influences the modus ^opemindi of dyeing to a considerable extent. Different 
classes of colouring matters and mordants demand different treatments ; and 
$8*theM treatments point to so many variations of process, the “dyed style” 
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does not cotisist of an unalterable sequence of operations, but of several quite 
distinct processes. Of these the most important arc the following : — 

(a) The “Madder” style and modifications. 

(h) The “ Basie ” style. 

(c) The “(dironie Mordant” style. 

A slight modification of the Madder style allows of any basic aniline colour 
being dyed on cloth mordanted for Alizarin colours— a fa(?llity permitting of 
cloth printed in a single mordant being dyed up in an immense variety of 
shades, including those obtained from Alizarin, basic colours, and 'most of the 
vegetable dyestuffs still in use. 

(a) The “Madder” Style — This style owes its name to the fact that 
formerly Madder was the chief dyestuff used lu its production. It still retains 
its old name, although Madder has been sujicrsedcd entirely by its artificial 
competitor, vVlizarin, which, chemically, is identical with the essential rod 
colouring principle of the madder root. 

The Madder style is the oldest, the most important, and the most largely 
practised of the “dyi'd styles” at present in vogiK*. It yields an extensive range 
of exceedingly fine colours, fast both to light and soap , and it possesses an 
advantage over all other “printed and dyed styh's” in that various shades of 
red, pink, maroon, chocolate, and purple, togiffhcr with black, can all be 
associated in a multicolour pattern, and dyed simultaneously by one operation 
and with the single dyeAtnff^ Aliza,rin. 

In these multicolour effe(ffs, advantage is taken of the jiroperty possessed 
by Alizarin of forming differently coloured lakes with different mordants. Thus 
the colour of the lake jiroduccd with aluminium salts is red . with iron salts, 
black or purple, according to the strength of the mordant; and with mixtures 
of iron and aluminium mordants, various shades of maroon, which become 
chocolates as the projiortion of iron increases. Other colours, such as Chrome 
yellow, Oatechu brown. Alizarin blue, and Indigo may also be introduced into 
multicolour prints, but they require special treatment, and the blues especially 
require careful handling w'hen used in combination with Chrome yellow, 
although formerly Indigo was largely used in this connection. 

The only mordants used on the large scale in the “ madder style ” are the 
crwcfe^acetates of iron and aluminium — the “black liijuors” and “red liquors” 
of commerce. ^The properties and composition of these mordants have already 
been discussed, but it may not be out of place here to recapitulate the practical 
reasons for preferring the crude impure salts to the pure normal acetates. ^ In 
the case of iron, the jiure salt* not only oxidises very rapidly in solution, hut 
when printed it oxidises both irregularly and to a point beyond that at which 
good results are obtainable. As ]>reviously noted, the best colours can only 
be dyed on an iron mordant when it exists on the cloth in a condition inter- 
mediate between the ferrous and ferric states. When the 'pure ferrous acetate 
is employed, its conversion into the highest state of oxidation takes place so 
rapidly ^that, in practice, it is found impossible to control it sufficiently well 
to enable it to be used with any degree of certainty. On the other hand, the 
crude pyrolignitc of iron or “black liquor” contains organic impurities which, 
while not detracting from the beauty of the final shade,' retard the rate of its 
oxidation to such an extent that under proper conditions it is possible to arrest 
it at exactly the point required to secure the best results. Aluminium only 
forms one oxide (AlAl^), and so cannot be over-oxidised ; but ft also forms 
various basic salts, each of which possesses a different affinity for Alizarin. If, 
therefore, the mordant used for printing decomposes very readily, it is apt to 
produce salts of varying basicity on the cloth, and’ hence to yield irregular 
shades on dyeing. Experience has proved that pure alutniniura acetate yidc|l^ 



STYLElf} Of PHINTINO. 


337 


neither such regular results nor such full rich colours as an acetate in which 
a portion of the acetic acid is replaced by sulphuric acid, i.e. a sulphate-acetate. 
Moreover, pure acetate of alumina dccc^^nposcs on stanrling, and loses strength 
by depositing alumina or an insoluble and very basic acetate ; access of light 
accelerates the rate of this spontaneous decomposition. Again, when thujkonod 
and printed, the pun' acetate is very susceptible to the action of ilry heat, and 
is easily by too grejft a temjierature in drying after printing; it also 

possesses the property, wlum dru'd on the (doth, o. n'pidling water, so that in 
“dunging'’ jt prevents the fixing lajiiors from penetrating into the body of 
the material, .ind tlius gives rise t-o anotlu-r cause of irregular work. These 
defects can he overcome by the addition of aiietic acid to the normal acetate ; 
but care must be taken tn avoid making it loo acid, as otherwise it (lo('s not 
thicken well, and works liadly owing »to its solvent action on tlu' edge of the 
steel “doctors." On the wli(_>h', therefore, a crude acetate or “red lirpior,” 
made from sul])hate of alumina :nid calcium aci'tate, and corri'spondmg approxi- 
igately to the formulii Ah(SO^)((Mlj^(). ).^(()ll), is ])referr('d to the normal salt, 
shice*any precipitate it may di'posit on boiling with the thickening re-dissolves 
on cooling, and in printing, drying, ageing, and dunging it behaves, as shown 
by experience, in a satisfactory manner. 

In any case, excessive heat in drying must be avoided, otherwise all iron 
and aluminium mordants are liable to be deliydratod, in which state their 
affinity for colouring matters is ri'duced considerably, and they yield poor, 
thin shades in the dye hath. 

After printing and drying, the next stagi* in tlie production of Madder work 
is the fixation of the mordants on the cloth. b'er this pur])ose the ])rinted 
goods are first “aged” and then “dunged.” During tin' ageing the 
thickening materials are softened, allowing the mordant to ])enetrat(‘ thoroughly 
into tlie fibres of the cloth ; large (piantitics of aci'tic acid are evolved, and 
the mordant is converted into a more or h'.ss insoluble basic salt which adheres 
or is fixed firmly to the cloth. The “dunging” proci^ss comph'tes the fixation 
of the mordant by precipitating thosi' portions of it which have been unacted 
upon in ageing , it also prevents tin' imprinted parts of the cloth from 
becoming mordanted by any soluble mordant running into them from the 
prinU'd jiarts during the subsecpient ojieration of dyeing , and finally, it 
removes all tlie thickening used in printing, thus leaving the eMi pi'rf(?ctly 
free to the action of the dyestnir. If any thickening were allowed to remain 
it would act as a mechanu^al resist, by inti'rposing an obstruction between the 
mordiint and the dyestiifT 

As jireviously stated, the process of ag!ing consists in exposing the printed 
goods to the action of warm moist air for varying periods, the duration of which 
depends on tin* work in hand. The process, and the precaution to bo observed, 
have been discussed a^ length in another part urthe present volume, under the 
heading of “The Treatment of (foods after Printing,” and little mon; remains to 
be said on tin* subject. Any of the methods there described may be adopted, 
but for general work Crum’s Ageing Machine is the most convenient ; its action 
is intermediate between tliat of Mie “hanging room” and the “Mather A, Platt 
Rapid Steamer ” or “Steam Agor” ; it is (pucker than the one, and more reliable, 
on the whole, than the other, especially for iron mordants, which rc(piire very 
gentle oxidation if the best results are to be secured. The time rerpiired to pass 
through Crum^ continuous ageing chamber is twenty minutes, and the state of 
the atmosphere ought to correspond with frtiout 36” C. dry bulb and 33" C. wet 
bulb thermometers. Oi, leaving the ageing chamber, the goods are loosely 
bundled in 2-4 piece lots and allowed to lie for several days in the room 
surrounding the chamber. The temperature of this outer room is usually 
H^aintamed at 33" C. dry and 29" 0. wet bulb thermometers, or as close as possible 
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TO lueae points. In this way thp ageing process is completed with the least 
possible trouble, and without taking up anything like the immense amount of 
space occupied by the old-fasiuoncd haijging rooms. For aluminium mordants, 
either alone or in combination with Aniline black, the rapid ager may be used 
if desired. The time reijuired in passing through the chamber is from two to 
four minutes, through an atmosphere of low-pressure steam at a temperature of 
75’ C. to 90“ C. In other respects the process is identical with the preceding. 

“Dunging” has likewise been described in detail in the earlier pages of this 
work, and nothing more need be said about it beyond giving a few particulars 
of the composition and working of the “dunging liquors” used m illustrating 
the practical examples of the “Madder styles,” which are to follow later. 

After “ageing” and “dunging,” the goods are dyed in any convenient 
manner and with any suitable dyestuff. 

Washing, soaping, and clearing follow the dyeing operation; and as those 
processes vary with different classes of work, tlieir description will be given along 
with that of the practical methods. 

Hy far the greater jiroportion of “dyed work” produced at the present ‘time 
consists of single-colour jiatterns in red, cliocolate, and purple. Jllack and white 
styles were also produced in large (quantities at one time by dyeing Logwood on 
a strong iron mordant, but “steam” Aniline black has now dis])laced Logwood 
almost entirely for this purpose, and also for most Madder styles in which 
black occurs in combination with red, ])ink, chocolate, and purple. With very 
few exceptions, all multicolour patterns, containing more than two or three 
shades of a colour or colours, are nowadays executed by the “steam style.” 
Occasionally a combination of red, pink, chocolate, jairple, and black is produced 
in the dye lieck, but the style is practie^ally obsolete, although it yields exceed- 
ingly fast and very pleasing effects. 

The thickened mordants used in tlie “Madder style” arc called colours” 
not because they contain any colouring matter, but la'cause they give definite 
shades when dyed up in Alizarin. Thickened red liquor is always known 
as “ red ” in the colour shoqi, although it gives different colours with different 
dyestuffs — ejj. yellow with Lark extract and l^ersian berries ; blue with Alizarin 
blue ; purple with (xallo-purplc or (Jallo-cyaninc ; and brown with Anthracene- 
brown. Similarly, thickened iron mordants arc known as blacks or purples 
according to their strength ; and mixtures of iron and aluminium mordants 
generally go under the name of chocolates. This is simply because their chief 
use is for the production of these colours with Alizarin. 

M ADDER Red Process. — i’rint on white unpreq3ared cloth the following 
“red”:— 

GT.Red.i 

100 grms. wheat sterch. 

50 „ flour. 

900 „ red liquor 6“ Tw. 

» 20 „ olive oil. 

•5 ,, Magenta. 

Boil, cool, and add 

12*5 grms. tin crystals. 

1000 after cooling. 

The stannous chloride (tin crystals) is added to prevent the fixation of any 
iron, which would, of course, dull the shade of the red by forming a small quantitjv; 
af purple iu the dye bath ; and the Magenta is merely aided for ““siffhteniimf," v 

that the 
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that is, to give a decided colour to the paste, bo that the printer can see what he 
is doing. The “sightcning ” all washes out in “ dunging.” 

After ciirefully drying, tlie goods ar^» “aged” and tlien dunged as under:— 

First Dunoing. 

The goods are passed iit full widfh through the “liy diniging ” inaciiine (see 
page 150), the first three coinpartinents of which are filled witii the following li<pior, 

2000 litres water, 

Jh kilos, chalk, 

2.( ,, phosphate of soda, 

70-85 ,, cow-dung, 

and the last with water alone. 

The treatment oeeipiies 2-5 ininut.es end is condncfed at a tiMiiperature 
of 60“ C. After washing, the goods are “dunged” a sc'cond tune, in tin; rope 
form, in the following . — 

i^EcoNi) Dunging. 

500 litres water, 

1 \ kilos, chalk. 

^ I kilo, phosphate of soda. 

8-d2 kilos, cow-dung. 

This lupior is contained in a spiral dunging heck, similar to a dye heck ; and 
the goods are worked in it for 20-30 or more minutes iit a tonpicrature of 
50"_(;0“C. After a thorough wash, to remove completely every trace of the 
dunging solution and the thickening materials, the goods are ready (without 
drying) for dyeing. 

In works where large quantities of Madder-dyed goods are regularly ])roduced, 
the “second dunging” is pcrforini'd in a continuous manner, tor tins purpose 
three or more hecks are arranged to w'ork togi'ther, tlu' cloth passing from the 
first into the second, from the second into the third, and so on through the 
whole range. 

Cow-dung imparts a sonu'what yidlowish-green ajipearancc' to the mordantea 
parts of the cloth, especially if useil in ex(‘css, hut as a rule the tint is too slight 
' to affect the shade of deep colours. It may he strong enough, however, to dull 
the hrightness of hglit reds and pinks ; and wlu're this is to he suspected from 
the general appearance of other goods, one of tlu* many dung siihstituti's may 
be used wuth advantage. 

■Of these, the most commonly employed are phosphate of soda, arsenate of 
soda, silicate of soda, and sometimes, though rarely, silicate of lime. Chalk is 
an ingredient common to nearly all “dunging li<|uors,” and occasionally, too, a 
small (piantity of ammonia is added. The fol hawing solntions may be taken as 
typical of the compoiition of tliese dunging lapiors ; — 



I- 

II. 



111. 

IV. 


Phospliato of soda . 
Arsenate of soda . 
Silicate of soda 32'’ Tw. . 
Silicate of lime 

Chalk . *. . . 

Water .... 

H-6 

... 

'7!! 

1000 

2 5 

1 

1000 

. 

20 

n 

1000 

.. 

1000 

1 

])arts hy weight. 

' {saturated solution). | 
I parts by weight. 


Ik. .Silicate is not generally employed as a dunging agent on account 

ap excess of alkali, either in the form of free caustic 
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soda or carbonate of soda. Properly “ prepared, however, and free from this 
defect, it may be used with safety, even for weak aluminium mordants. Taken 
altogether it is, however, perhaps the Iqtist suitable fixinj^ a^ent for aluminium 
mordants, since the resulting colours afe neither so bright nor so full as when 
the other dung substitutes arc employed. 

Silicate of lime is an extremely insoluble salt, and to ensure an efficient 
dunging by its means the bath must always contain an excess in order to keep 
up its strength. 

It frequently ha])pens that the thickening materials of jirintipg pastes are 
difficult to remove in dunging, especially if tlie cloth has been printed in a heavy 
pattern, in thick colour, and with newly engraved rollers. In such cases the most 
effectual method of removing the thickening is to add malt or bran to the 
dunging lapiors, and to prolong the si'cond duFiging ojieration. Thus- 

t 

First Dunoinu. 

:^000 litres water. 

‘15 kilos, good (piality silicate of soda 32“ Tw. 

4 „ phos])hate of soda. 

30 ,, mult or bran. 



Second Duncing. 


60° 0. 


' .500 
2 


litres water, 
kilos, chalk. 

kilo, phosphate of soda, 
kilos, malt or bran. 


If, after 45 minutes’ treatment in the second dung liijuor, some of the 
thickening still adheres to the goods, it can bo finally removed by working them 
for 15 minutes in an infusion of malt or bran at n temperature of 50“-G0" C. 
The diastase ferment of malt and bran acts on the starch, converting it Into 
easily soluble sugars. 

When cow-dung is used it is randy necessary to add malt or bran to the 
dunging liijuors, since, in addition to fixing the mordants, cow'-dung also acts 
energetically on the thickening materials used m printing, and renders them 
soluble in warm w'ater. On the whole, cow-dung is the favourite fixing agent 
with practical dyers ; and it must be admitted that, taking everything into 
consideration, it yields the best and most regular wairk. ExperKmee proves that, 
other things being eipial, eow'-dung acts effectively, and imparts a softer feel to the 
cloth in less time than any other “dunging agent” yet discovered. Its only 
.drawbacks are, that it is irregular in composition, that it sometimes stains, the 
cloth, and that it requires changing more frequently than the soluble dung 
substitutes cited above. Properly handled, however, it gives excellent results, 
both as regards depth and quality of colour. 

After a thorough w^ash m any type of spiral washing machine, the properly 
dunged goods are split up into conveniently sized lots and dyed in Alizarin 
together with certain additions, such as sumach, tannic acid, glue size. Turkey- 
red oil, and chalk— the latter being employed only if the water be deficient in 
lime, the presence of which is ahsolutely essential to the production of a bright 
red. The sumach or tannic acid tends to increase the fastness of the colour, 
and in conjunction with the glue size prevents the white parts of the pattern 
from becoming unduly stained; the Turkey-red oil, which should contain a 
fair quantity of free fatty acid, enhances the beauty of the shade, increases 
its depth, and promotes the penetration of the Alizarin into the body of the 
cloth. 

The composition of the dye bath and the proportions of its constituents 
vary with the strength and quantity of the mordant printed on the cloth. A 
small spot pattern requires a much weaker dye bath than a heavy stripe printed 



emss OP PRINTING. 


341 


in the same colour, and the same pattern printed in two colours of different 
strengths requires the dye bath to be regulated accordingly. Thus G T. Red 
(Aluminium acetate G' Tw.) requires reaMy six times as much Alizarin as 1 T. Red 
which is six times weaker, and similarly^ for all other strengths of nioidants. If 
an excess of dyestulF is employed, there is always a risk of the whites ” being 
badly stained in order to avoid this as much as possible, the proportion of glue 
size is inercas('d for patterns ('<intammg large masses of white, such, foi' instance, 
as widely-set spot p'atterns. On the other hand, when tlu' entire surface of the 
cloth is jirmtied, as in many furniture patterns, the use of glue may be dispensed 
with altogether. 

For an average kind of pattern, covering about half the surface' of the cloth, 
and printed in the G T. Red already gicen, the following dye bath will be about 
correct. 

Dye Bath (for 100 kilos, of cloth). 

5500 gnus. Alizarin 20 per cent, paste. 
j 1000 „ glue. 

" I 2000 „ water. 

2000 „ 'rurkey-red oil (d parts neutralised). 

750 ,, chalk 

'*550 ,, dried and powdered sumach. 

2000 litres water. 

The pieces, in the ro]>c state, arc run into a spiral dye Ix'ck containing 
the above mgiedu'iiis. They arc dyed in the cold for 15 minutes, then the 
tcm])erature is gradually raised in 15 minutes to 40° C., and after another 20 
minutes to GO^ C , and finally, after dyeing at G0° C for 20 minutes, to 75° C., at 
which temperature the goods are worked for 15-20 minutes Tlu-y are then 
taken out and well \vashed through a senes of squari' beater machines {see p. 1G2). 
If the “whites” are not satisfactory, the goods are then further tieated in 
an hafusion of bran (2 per ci'iit.) lor 15 minutes at 75 -90" C., and then 
thoroughly washed and hydro-extracted, or, if they cannot he dealt with at once, 
dried. 

At this stage the colour of the dyed jiiec-es is a dull brown r('d, totally unlike 
an Alizarin red. To convert this dull Alizarin alumina lake into a full rich and 
bright red, the goods are oiled, steamed, and finally well soajied until the 
“ wdiites ” are pure. 

Any of the ordinary “soluble oils” of conmu'rci' may be used for brightening 
dyed reds, but a much better result is obtained by using one of the specially 
prepared oil mixtures containing tin and oxalic acid. Of these, the two given 
below have yielded excellent results on the large; scale. 

Bkioutkmxo Oil 1. 

200 grins. 'Jiirkey-red oil 25 per cent, (sodium sulphoricinoleate). 

15 ,, stannous sulphoricinoleate. 

15 ,, ammonia. 

125 ,, oxalate of ammonia 3" Tw. 

64 5 ,, water. 

= 5 per cent, fatty acid. 

Brigiitenino Oil 11. 

1 200 grms. Turkey-red oil 25 per cent. 

3 * „ oxalic acid. 

„ tin crystals. 

600 „ water: add ammonia until the precipitate formed is re- 

• dissolved ^nd make up to — 

1000** 6 per cent, fatty ^id. 







The cloth (preferably dry) is padded through either of the above solutions 
dried, and then steamed in a “cottage” at 5 lbs. pressure for one hour. Aftei 
washitig, the goods are soaped 15-20 mii^utes at 75 C. in a solution of 3 parts oi 
soap per 1000 of water. If the whites still retain a pinkish tinge, the pieces, 
after being well washed out of the soap becks, are finally “cleared” by being 
passed through a solution of bleaching powder |°-r T\y., steamed wet for a 
minute, washed, and dried up over cylinders. The ^'clearing” is efiected in the 

machine already described. 

The effect cof oiling as 
above is to intensify the 
depth and increase the 
brilliancy of tlie red, while 
at the same time the oxalic 
acid liberated in steaming 
produces a very pure, clear 
white. The oil combines 
with the colour lake toTorm 
an Ali/arin alumina tin 
fatty compound of extreme 
fastness to light and soap. 

Heforo the discovery of 
the “soluble oils,” the 
brightening of dyed reds 
was always done by boiling them with a neutral soap, to wdiich was added a 
very small percentage of “tin crystals.” The process was long, and no better 
than the modern oiling and steaming method 

Madder Orange is produced in exactly the same way as the red, wdtb the 
sole exception that Alizarin orange is used in place of Alizarin. It is rarely 
employed alone, being for the most part used in combination with Aniline 
black. The same printing colour, viz. (> T. lied, serves for orange, and indeed 
for all colours dyed on an alumina mordant. 

As already mentioned, the name 6 T. lied is merely a convenient expression 
of the strength of the aluminium acetate [irmted. Weaker and stronger colours 
are distinguished in the same way. Thus — 

I T. lied (aluminium acetate V Tw. thickened) gives Light Pink. 

„ iTTw. „ „ Dark „ 

6 „ „ „ 0° Tw. „ „ Medium lied. 

8 „ „ „v 8“ Tw. „ „ Full rich*,, 

12 „ „ 12" Tw. „ „ Crimson. 



Madder Red (dyed). 


The shade of rod produced varies with the shade of Alizarin used in dyeing. 
Scarlets are dyed with the “yellow shades”; pinks and crimsons with the “blue 
shades.” In the latter cases, too, it is advisable to use a brightening oil without 
tin, since tin tends to make the shade yellowish and very fiery— a desirable 
uality in scarlets, but a defect in crimsons and pinks. 

In addition to various shades of red, piiil^ orange, and salmon, the above 
imple aluminium mordants are .all suitable for the production of a great 
lumber of yellows, browns, clarets, fawns, olives, etc., all dyed directly on the 
‘ dunged ” cloth, and finished off with no further after-treatment than a thoroi^ 
mshing and soaping, with perhaps a run through the “chemicl|ing” machine 
;o brighten the whites when these have suffered in dyeing from too great an 
sXcess of dyestuff, too long an immersion, or too high a temperature. It;% 
m|K)rfcant to observe that, in order to preserve the purity of the “ whites ^ 
inpl^inted parts of the cloth), ^he dyeing should al^a^ys be conduct at 
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The following colours are ail suitable for dyeing on aluminium mordants : — 
Alizarin bordcaux. Quercitron bark extract. 

,, orange. Persian berry extract. 

„ red, all brands. Anthracene brown. 

,, brown. Gallo-purple. 

„ blue (in mixt^,ires only), [jogwood (ui mixtures). 

A fine shade of claret^ much clearer in tone Gian can be obtained on any 
aluminium •and iron mixed mordant, can be produced on ^T.Med by dyeing 
the cloth in a mixture of Alizarin bordi'aux and Alizarin (blue shade). 

Dye Bath for Claret (100 kilos, ' loth). 

6 kilos. Alizarin 20 pev cent, paste (blue shade). 

,, Alizarin bordeaux B.B.D. paste. 

,, tannic acid. 

10 „ glue size 15 per cent. 

• 1500-2000 litres water. 

Dye as for Alizarin red ; wash, oil, steam, wash, and soap. 

Mixtures of (Quercitron bark or Persian berry extracts, with small quantities 
of Alizarin, Alizarin bordeaux, Anthracene brown, Alizarin orange, give rise to 
a vast variety of compound shades when dyed on “8. T. Kcd ” mordant. Asa 
rule, however, all compound shades except the most brilliant are dyed on 
“chocolate mordants'’ of various kinds. Chocolate mordants are mixtures of 
iron and aluminium acetates. 

“Alkaline” Reds, so called, are merely Madder reds, dyed on an alumina 
mordant, prepared by thickening “alkaline mordant” or aliivttvtak of noda 
(AloOg Na20). Dor fixing the alumina on the fibre, the ]UTnti!d goods are 
either simply e\})osed to the action of the atmospheric carbonic acid or jiassod 
for from two to four minutes through a solution of “sal ammoniac” (ammonium 
chloride), or through a solution of phosphoric acid pre])ared by the double 
decomposition of superphosphate of lime and sulphuric acid. 

( 1 ) iN aoAb.O, + CO., -f 31IG ) = Na.,{ )g 4- 2 Al(( )H )g. 

(2) Na2Al.“()g + 2Nil,Cl -f 2I1.,0- 2NaCl + 2Nllg + 2Al(OH)g. 

Ill each case, the precipitation being effected in presence of moisture, the 
oxide of aluminium is deposited on the fibre as the hydrate. With ammonium 
chloride care must bo taken to avoid an excessive accumulation of ammonia 
in the bath, since it is liable to dissolve or “strip” a portion of the alumina 
from the cloth. 

The chloride and sulphate of zinc have been proposed as fixing agents for 
“alkaline red mordant,” but, while they answer perfectly for the purpose, they 
possess no particular advantages over other filing agents, and, if used at all in 
practice, they serve^merely as alternatives. 

Perhaps the best and most reliable fixing agent is that proposed by B. W. 
Gerland, viz. phosphoric acid. It is very efiective, does not strip the 
fibre of alumina (ph6s][)hate of alumina is insoluble), and can be very cheaply 
prepared from the commercial superphosphate of lime by the action of warm 
dilute sulphuric acid. The essential const! tVient of “superphosphate” is calcium 
phosphate ; sulphuric acid precipitates the calcium as sulphate, leaving phos- 
phoric acid in solution. 

Ca3(P04)2. + SCaSO^-i- 2H3PO,. 

^ . The insoluble calcium sulphate is filtered off and the clear filtrate of 
[fj^hosphoric acid reduced with water, as required, to the requisite working 
8! Tw. on the average. 

Aye thickened with maize starch and 
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a little tragacanth. Wlieat starch and flour are both unsuitable, by reason of 
the fact that tlioy become ropy and gelatinous when treated with strong 
alkalies. 

Well torrefied Uritish gum, c.e. dark llritish gum, is also an excellent 
thickening agent, but it gives lighter reds than maize starch, and is therefore 
only useful for pinks 

The following example of the method of producing “alkahne red” is taken 
from practice ; — 

Printing Colour (10 Aik. Rod). 

8 jiarts by weight maize starch. 

60 ,, ,, ,, water. 

Boil, turn off steam, and add 

2 parts by weight Turkey red oil. 

10 ,, ,, ,, tragacanth thickening G pm- cent. 

Cool and add gradually 

30 parts by weight alkaline rod mordant 30“ Tw'. 

100 

Heat again to 75“ C. and then cool. 

The above colour corresponds to alkaline mordant at 10’ Tw., jiliis, of couise, 
the thickening. 

Print on wdiite, unoiled cloth , dry ; hang ovi'rnighl in a cool, air} hanging 
room to soften the thickening, and then fix by a two or tliii-c mniiiti's" run 
through either of the follow ing baths • — 

Fixing Bath 1.- Ammonium chloride solution 10 Tw. at G0“ (\ 

Fixing Bath 11. -- I’hosphoric acid (S '-IO Tw. at G0“ C. 

The fixing is most conveniently performed in the ordinary “fly dunging” 
machine. 

After a thorough wash, the fixed jiieces are treated exactly like orflinary 
“Madder styles”; that is, they are dyed, washed, oihal, dried, steamed, washed, 
soaped, and (if necessary) lightly cleared in “ bleaching lupior ” 

Cloth mordanted by means of aluminate of soda is idiaitical in its behaviour 
towards colouring matters with cloth moi-danted in the usual way with aluminium 
acetate and other and aluminium salts. 

The groat advantages of aluminate of soda as a mordant for printing are, 
that it w’ill stand drying at a comj^aratively high temperatuK' without injury; 
that, owing to its nature, it is not liable to contract iron stains ; and that it 
penetrates well into the cloth, thus yielding good, solid colours, and allowing of 
“ reversible effects ” being produced with ease on thin cloth and by ordinary 
printing on one side. Moreover, the “alkaline red” process is (pucker than the 
regular Madder process, and for this reason it has largely displaced the latter 
for the pToduction of the “red and white ” prints. On the other hand, alumi- 
nate of soda is much more limited in its application than the acetates of 
alumina,’ since its alkalinity precludes its association with Aniline black and 
the iron mordants in direct multicolour patterns. As a resist under Aniline 
black “covers,” however, it yields fast red, black and w-hite effects. It is rarely 
used at the present time for this purpose, other quicker and more modern 
methods having displaced it. 

Madder Chocolates. — These colours are obtained by dyeing Alizarin on a 
mixed mordant of iron and alumina. They therefore consist essentially of 
mixtures of Maddei red and Madder purple, since the Alizarin iron lake is 
purple. 

According to the proportion of iron in the mordant, Madder ohocolates 
vary in shade from maroon to plum ; the smaller the Quantity of iron the, 
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redder the shade, the greater tlic quantity of iron tlio darlu'r and bluer 
the shade. 

For conveiucnce of working, tlic ayiiount of Mluminiuin aeetaic' (red liquor) 
taken is generally a simple multiple of the amount of “iron liipior” (pyrolignite) 
taken, and this relation is most commonly expressed numerically in the distinctive 
name given to the colour. Thus : 


• 

h’cil Ltijiior (S 

Tw. lion L/(/i(or 

8 ('liocolalc 

8 parts 

and 1 jiart 

‘iG „ 

Ifi „ 

„ 1 

20 

20 „ 

I „ 

40 

10 „ 



etc. 

Lighlci shades of Giese colours aiv indicated m \anoiis w:i_\s iii diHeront 
works. The one mentioned, when dealing with the mixing of compound shades, 
is perhaps as convenient as any. Thus, a colour wnt tiai ('hocolati' ll ’ means 
that* 1 part of S (dioeolate (see abo\e) is reduced in strength liy tlu' addition of 
2 parts of stanF or Hour ])aste ; oi is made correspondingly weakei in the first 
instance. Similarly • 

2*0 (Tocidato } -- I parts of 20 ('hocolatc and 1 part of jiasti*, 

1(1 „ 4 1 „ IG „ „ 4 

and so on. 

The ]iroc(‘ssi's of punting, ageing, dunging, and dyeing Maddi'r chocolates 
are {'xactly the saiiu* as tliose lor reds. In the oiling, howioer, tin crystals and 
oxalic acal are, ot course, left out, as they would ellcct the i eduction of the iron 
mordant, and thus give risi' to irregular work. 

•Some, [irintcrs ])ref(U’ to age all goods pimU*d in iron moidants in the 
old fashioned hanging rooms, and wh(’re these ari' a\ailable it is jx'ihaps the 
safest method to adopt Th(‘ oxidation of the iron requires to fit' carefully 
ellected, and it can certainly he cavried out more (oenly and ri'gulated with 
greater precision in the hanging rooms, where the goods .iri' susjK'iided in single 
folds, and every paitof tlu' cloth is suhjcctcil to the same atmosplu'ric conditions 
of heat and humidity, than wlu’u tin* goods ari' hiindled up and allowed to lie 
in piles, with only tlu* outer folds of the hundle fully exposed to the antion of 
the air, as is the Vasi' when the “continuous ageing” machines are made use of. 
if hanging rooms aie not available, the goods, alt(‘r passing thioiigh eithei 
Crum’s'"machiiie or the rapid ager, must h(‘ piled, as loosely as [lossihle, in 
small lots, and turned over freqiu’utly during a pmaod of two to foiii’ days, in 
order to equalise the oxidation. 

The following is an example of a Madder chocolate printing colour largely 

used in practice for th(‘ production of dark sh • le.-.. 

• 

20 Chocolatk. 

1 20 parts by weight of Hour. 

40 ,, obve oil. 

800 „ ,, , “ red li(]uor ” 8” Tw. 

40 „ ,, iron liquor 24° Tw. 

0-5 „ „ Magenta (for “ sighteniiig ”). 

1000 . 

Boil and cool. 

Print on white, unprepared cloth, age, dung, dye, wash, oil, steam, wash, 
soap, aaid clear (if necessary) in chemick as for reds. 

The strength gi the dye bath varies with the amount of mordant printed on 
the clith. For an average pattern covering half the cloth about per cent. 
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of Alizarin on the weight of the cloth would give a full shade on “20 chocolate/' 
the other ingredients of the dye hath, glue and chalk, being the same as ’ 

for reds. It ought to be 
observed that tannin or * 
sumach are omitted from 
chocolate dye baths on 
account 'of the black com- 
pound they form with iron 
salts ; they hiay be re- 
placed, if desired, by bran, 
but the addition of ^ bran 
is not necessary, although 
it tends to preserve the 
purity of the “ whites.” 

In addition to Choco- 
lates, many other slndes 
can be dyed on iron-alu- 
mina mordants, and in some 
such cases taniiii; acid or sumach plays an important part as a dyestuff in 
modifying the shade of the colour. 

Examples : — 

(1) Fawn on “12 Chocolate 1.” 

Dye hath (for 100 kilogrammes cloth printed in a heavy “blotch”). 

1 200 kilos. Alizarin (yellow shade) 20 per cent, paste. 

40 „ Persian berry li(|. 18“ Tw. 

6 400 „ dried sumach. 

0‘275 ,, ammonia ‘880, 

2000 litres water. 

Dye for 80 minutes in all, -15 minutes in the cold, 15 minutes at 40° C., 
15 minutes at 50°-60° C., and the rest of the time at 75" C. Wash well after 
dyeing, and then soap at 60’ C. for 10 minutes with 2 grammes of soap pai' litre 
of water. 

(2) Warm Dark Brown on “20 Chocolate.” 

For 100 I'll os, cloth, 

3 kilos. Anthracene brown (in paste). 

3 ,, Alizarin orange 20 per cent, 

6 ,, 20 per cent, glm^, solution. 

2000 litres water. 

Dry, wash, soap, and clear. 

(3) Dark Olive on “40 Chocolate.” 

For 100 kilos, cloth 

8 kilos Alizarin orange 15 per cent. 

6 ,, sumach powder. 

6 „ 20 per cent, glue solution. ' 

2000 litres water. 

Dry, well wash, and then re-dye in — 

2.;t kilos. Methylene green (extra yellow). 

\ \, Auramine 0. 

, 15 alum. 

J \ sulphuric acid 168° Tw. 

1500 litres water. . ^ 

Dye at 60° 0., wasll well, treat minutes in an infusion 
wash well, spaft ^.and 'dear* , The 





Madder Chocolate. 
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in keeping the “wtiites” clean. Alizarin itself acts as a mordant for basic 
colours, but for fast colours it is always advisable to use tannin nmttors along 
with it, since they form much more insoluble lakes with the basic dyestuhs 
applied in the second dyeing, or “topi.^ng” as it is termed technically. 

The foregoing examples of compoiind shades will show that the “Madder 
style ’’is capable of a good deal of variation. .Many other instances could be 
given, but they would be simply repetitiomi of the above with ditl’erent dyestuft's, 
and as such would only take uji space without atibrding any corresponding 
advantage. • 

Madder Pui'ples. — The jiroduction of Madder purples is strictly analogous 
to that of all other Madder colours; but, unless m combination with red, they 
are never oiled and steamed, the clea’dng of the “whites” and the brightening 
of the colour being elTected by rt^ieated soapings at the boil, varied occasionally 
by a treatment in brai>or in chemick. 

Madder purples and Madder blacks are lioth obtained by dyeing Alizarin 
on iron mordants, in fact, tlie only real ditlereiice lietweeii them is that in 
blacks the iron mordant used is many times stronger than m purples; so that, 
in the abstract, a .Madder lilaek is, to all intents and purjioses, an intense 
purple, so dark as to appear bhud’. by eom])arison. When jilaeed side by side 
with ail •Aniline or a Logwood black, however, its purple tone is at oiieo ajiparent. 

The iron mordant used for jmrples is the })yi’nlignite of iron already described. 
To this IS usually added a eertaiii jtmportion of arscnious acid, llu'. object being 
to retard the rate of oxidation, d'he arsiminus acid {As/)J is introduced in 
various ways. (1) by bmling it up with iron lapior ; (2) in the form of a 
solution ill w'atcr, glycerine, or acetic acid and ammonium chloride ; ai)(l (:() by 
propaniig the cloth in a weak aipieons solution l>efore pnniing. All such 
solutions arc known as “ jiurple fixing lepiors,” and their composition is so much 
a matter of fancy that probalily no two prinliu's use tlie same lonnula. 

Dcjiieire gives tlie following as a suitable [irojiaration of iron for “dyed 
purples ” . — 

( 100 litres, iron liipior 24“ Tw. (pyrolignitc). 

I I kilo, winle arsenic (y\s ,()y). 

Roil I hour, settle, and decant the clear lujiior for use 

A separate “ fixing lapior ” for adiliiig to the iron lupior during the boiling 
of the printing paste IS made up as under. It has been used wuLli success for 
a long number of years on the large scale. 

• Purple Fixino Liquor. 

80 litres water. 

20 ,, a(;etic aciil 9° Tw. 

10 kilos, sal ammoniac (NH,,C1). 

10 ,, 4 irsoiiious acid. 

Boil until dissolved ; then allow to settle, and dijcant the clear solution for use. 

The solution used for preparing the cloth before printing is as follows ; — 

M. Prepare. 

I 3 - 5 gnus, afseiiioiis acid. 

< 3 - 5 ,, sodium cblorafe. 

( 994 - 990 „ water. 

tOOO 1000 

The object of the sodium chlorate is to form arsenate of iron during the 
“ageing,” — a salt which oxidises very slowly, and which is not liable to oxidise. 
' beyond the point required to yield the best results on dyeing. The same prepare 
! ' iieed tor chocolate mordants with the sp.me end in view. If the 
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purple printing colour itself contains arsenious acid, the 'preparation of the 
cloth is restricted to the application of sodium chlorate alone. 

Whether the employment of arsenical fixing liquors and chlorate of soda, 
with or without the addition of ammoni' ini chloride, common salt, or glycerin, 
is absolutely (issoutial to the production of the best Maddiu- purples, has never 
yet been d<?finitely asccu’tained. Some calico printers have maintained that all 
such additions are superlluous, while 4)thers have been equall^^ emphatic to the 
contrary. Tlic whole (piestion is probalily one of plant and process more than 
of anything elsi'. in works where the ageing arrangements an^ narticularly 
favourable to the slow and gentle oxidation of the iron mordants, it may be easily 
i^ossible to obtain first-class work without the assistance of any “fixing liquors” 
in tlic printing colours ; and in such cases’ it wmuld be manifestly absurd to 
increase the cost of production by making useltHis additions. On the other hand, 
most calico printi*rs bear witiuxss ti the value of arsenious acal in promoting 
regular work , and, taken altogether, the balance of evidenci; seems to be in 
favour of (mqiloying it, either alone or in combination with glycerin, ammonium 
chloride, oi’ common salt, and sometimos chhu-ate of soda or potash. ' 

The thickening used for Madder purjiles may be cithm’ Hour, stareli, or 
British gum— tlu; last usually fora variation of the “ Madder style" known as 
the “cover and pad style,” which will be dealt with lalcr. “I’aste purples” 
(P. purples) give shades almost a, s dark again as “(bun purples,” tlic strength 
of the mordant being the same in both instances. This is, of course, on a par 
with what occurs with all classes of colouring mattei-s, but it must be borne in 
mind when it is necessary to change the thickening for any technieal reason. 

The nomenclature of Madder purples is similar to that of tin' chocolates, with 
this difi'erence, tliat the figure in front of the name indicates the xoliinu'of w'ater 
taken to dilute one volume of pyrolignite of iron standing at 114' Tw. Thus — 

12 P. [)urple= 12 \ols. of water t(» 1 xol iron lapior 24” Tw'. or 12:1 
40 „ -- 40 „ „ „ 40 •! 

240 „ - 240 „ „ „ 240.1 

The letter “ P.” denotes that the solution is thickened with starch or flour; 
“tJ.” would indicate British gum Any other distinctive signs such as “S.,” 
“F.,” or “B(J,’’etc., might be used as agrei'd upon. Mdie name of the colour 
is immatcrLd so long as its signification is undcrsiood. 

Apart from the emjiloyment of arsenical fixing liquoi’s, the preliminary 
preparation of the cloth, and the omission of the oiling process, the mod'us 
operandi of jairplc dja'ing is practically that of Madder reds and chocolates. 

The following formuhe wdll illustrate the method of boiling Madder juirple 
printing colours. 

20 P. PuRPi.E (Medium). 

{ 200 litres water. 

( 10 ,, iron lapior 21° Tw. containing 1 per cent. As^().;. 

2(i kilos, flour. 

3 ,, olive oil, 

OT ,, Methyl violet {for sightemug). 

Boil and cool. 

200 B. PuuFLE (i^ale Lavender). 

. ( 200 litres water. 

I 1 ,, iron liquor 24" Tw. 

■J „ fixing liquor. (See page 347.) 

23 kilos, flour. 

„ olive oil. 

OT ,, Methyl violet. 

Boil and cool. 
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^ Print both the above on white cloth prepared in a solution of 3 {^raininea 
chlorate of soda per litre; dry, a^c, dun;jf twice; wash, dye in Alizarin (blue 
shade); wash well , bran for 15 minutes at 90“ C. ; wash well, and then soap at 
90“-100'’(!. for 15 minutes, or until tli^ whites an' clean. Finally, if lu'cessary, 
clear li;i;htly in bleacbin^^ powder and soaj) and wash ae:ain. 

For 20 F. pur])h' (a heavy pattern) llu' following dv<' hath will yield a fully 

dyed shade on 100 kilos of (d^ith. 

• 

3 kilos. Alizarin bhu' shade 20 pi'r e('nt 
• 0 ,, u;liio size 25 per I'cnt 

I ,, chalk (if necessary). 

2000 litres water. 


Weaker shades of purple ro-pnre wi'aker d\e b.iths , but tlu' dyi' bath 
ought not to be too otherwise tl dyeing will taki' tixi lung. On 

the contrary, too great an 
excess of Alizarin will in- 
evitably stain the “wdiites” 
badly, making it impos- 
sible to clear them tirojierly 
without ynpovorishing the 
colour. 

Modern Madder [mr])les 
are in general of a, brighter 
and livelier shade than those 
dyed before the nil rod uc 
tion of the coal tar colours. 

This is due not meri'ly to 
the use of artilicial Alizarin, 
which is free from the brown 
colouring matters contained 
by the madder root, but also, and mainly, to tin' almost universal pi'actice 
of “tojiping'’ Madder purjiles with Methyl violet Tin' Alizarin acts as a 
mordant for the basic vioh't, and the resulting compound shade is much 
purer and brighti'r than tin' simple Alizarin iron lake. “Tojipcd’' [lurpk's 
arc fairly fast to soap, but the basic, colour soon fades when exposed to 
light, leaving the original Madfh'i purple sonn'what h'ss bright than it was 
before topping On the whole, tln'H'fore, the “to[)]inig” of dyi'd pur})lcs 

is piorc m the nature of an expedii'iit to ('iihanee tin' ajipi'arance of the 
goods temporarily than of a ])ernianent« mpirovement in the (jiiality of the 
colour. 

The “topping” is done, after tlu' dyi'd goods have l)een wu'll soaped and 
washed to clear the “whites,” in solutions of ''U'thyl violet, varying in strength 
from to { per ctmt. of dyi'stufl’, reckoned on the weight, oi tin' goods, and 
according both to the depth of tin* purple to be treated and tin.' shade desired. 
It is usually perfornu'd at about 40“ 45“ (k, and a little acc'tic aiud is generally 
added to the bath to preserve the purity of tlu^ white parts of t,he cloth. Care 
must be taken to avoid any e.Kcess of acid, otherwise the tone of the Madder 
purple will be changed to an un[deasant yellowish-grey. After topping, the 
goods are again well washed in warm water, lightly soajied, and finally well 
washed and dried. 

Madder IBlack. — Blacks dyed with jVhzarin on an iron mordant are only 
employed in combination with dyed reds, chocolates, and purples ; and even for 
this purpose they have been almost entirely superseded by Aniline blacks, wdiich 
yield a much finer shade and give a very much sliarper impression of the pattern. 
Still Madder blacks do find occasional use in some styles, and, apart from other 
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considerations, any mention of the Madder style would be incomplete with|iat > 
some note on the methods of obtaining a black, along with other colours, by 
dyeing. 

For small objects on lightly engraved^ rollers the strength of “iron liquor” 
required to give a black on dyeing in Alizarin is from 12“-16°T\v.; heavier 
patterns often yield good results with cS^'-lO” T\v. 

12“ T. JlLAOK. 

45 litres iron li(]uor 24“ Tw. 

35 „ water. 

10 ,, purple fixing liquor. (See page .347.) 

10 kilos, flour. 

21 „ British gum 

2\ ,, oliv(‘ oil. 

Boil and cool. Sighten with Logwood. 

Logwood is sometimes added to the above to intensify and modify the shade. 

Print on cloth prepared in chlorate of soda as under 

M. Prepakk. 

5 gnus, eliloratc of soda. ,, 

1000 ,, water. 

Dry; age by hanging 4 days at .30° (1. dry bulb, 27" (1. wet hull) ; dung; wash 
and dye in any dye bath suitable for the other colours printed in the combina- 
tion ; wash, soap, and clear. 

Multicolour Patterns in the “ Madder Style ” 

The Maddi'r stylo, pure and simple, does not allow of much variety being 
obtained in the way of colour combinations. At most it is only possilile to 
produce, by dyeing^ combinations of four types of colour, eg. red, chocolate, 
purple, and black, but it so hajipens that Latechu and lead suljihate can be fixed 
on the cloth sufHcicntly permanently to withstand all the ojierations connected 
with the dyeing and clearing of Madder colours This fac.t permits of Catechu 
brown and (dironie yellow or orange being associated with any of the dyed 
colours already mentioned, so that it is possible to obtain combinations of six 
different classes of colours in the Madder style by a few simple modifications of 
process. Catechu and Chrome yellows used in this connection are generally 
known as “Madder brown” and “Madder orange” respectively — a terminology 
not quite correct, but one re.adily understood under the circumstances. 

Patterns containing (Tirome yellow are always printed on cloth prepared in 
sodium sulphate, with the obvious object of precipitating insoluble lead sulphate 
in the fibres of the material. This lead sulphate withstands all the operations 
of dyeing, etc,, and is finally converted into Chrome yellow by a treatment in 
bichromate of potash. 

The introduction of Catechu makes it necessary to age the goods for from four 
to six days in a w^arm, moist atmosfihere, and in hanging rooms where a good circu- 
lation of air can be maintained. The fixation of Catechu is effected by a process 
of oxidation, and if this is incomplete the resulting colour is correspondingly , 
“loose” and washes oft’ in dyeing. Similar conditions of ageing are suitable, 
even essential, for sulphide and vanadium Aniline blacks, and are, likewise, the 
best for aluminium and iron mordants. Simple air oxidation, however prolonged, . 
does not develop the colour of Cateenu to anything like the same extent as 
bichromate of potash does ; hence Catechu browns in the Madder dyed styles aiSa \ 
always rather light in shade, the use of bichromate of potash before dyeing b«in^ , 
inadmissible. The presence of copper salts and ammoniutn chloride 
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i](iO>e complete oxidation ; and the shade is also inten8i6ed by the addition of 
red liquor, whicli, by attracting colour from the dye bath, makes it darker, and at 
the same time rather rodder in tone. 


Catechu “Mahhek” IIuowns. 


Catechu sol. 25 piT cent. , 

1 

G5 litri's 

11. 

G5 litres. 

Water . • . . * . 

9 „ 

1 „ 

Stanb 

l(i kilos. 

10 kilos. 

Cuin*lra.gacanth G per eiaO. 

8 litres 

8 litres. 

Ammonium chloride 

3 kilos. 

3 kilos. 

Olive oil . . . , 

3 „ 

3 „ 

Boil, coo], and add 

Nitrate of cop])er 80'’ Tw. 

4 litres. 

1 litres 

Red iHpior 8° Tw'. 

none. 



Catechu Soiution 25 per cent. 

* 25 kilos. Catechu m cubes. 

40 ,, water. 

35 ,, acetic acid 9 ' 'Pw. 

Boil G hmirs, mahe up to the ongmal volume, stir wtdl, and allow t(» settle 
for from 2t to oG hours. Then decani, the sujiernatant lujuor for use as above ; 
or the lajuor may be thickeiKMl with gum Seiu'g.d 4 lbs ])er gallon, in which 
case a ])rinting colour can be made by adding copper nitiate, ammonium ciiloridiy 
and a little reduction, thus —• 

( 60 litres thickened Catechu solution 25 ]H!r cent. 

I 5 ,, nitrate of copper SO' d'w 
\ 5 „ gum Senegal sol GO jier cent. 

( 5 kilos, aiumonium chlondi' 

For “ Madder yellows ’MJie best salt to usi* is ,1 basic h'ad acetate made by 
lioiling the normal acetati' witli litharge. Tims - 

9 litres water. 

G kilos lead ai'ctate. 

2J ,, litharg(‘. 

Boil one hour; replace the (naqiorated water; settle and lilter. 

Lead on “Madder” Yklta)w. 

too litres basic acetate of lead as above, 

25 kilos, light British gum, 
or 

40 kilos, powdered gum Simcgal. 

Heat till dissolvi'd, and then cool. 

The rollers used*for printing Catechu browns and lead yellows in the “dyed 
Madder styles” ought to be strongly engraved m order to transfer a heavy 
charge of colour to the clotli, and thereby compensate for tlie loss of depth which 
those colours are apt to suller during the long series of severe operations that 
are essential to the dyeing and clearing of tlje Alizarin colours. 

The following is a summary of the Auirious stages in the })roduction of a six- 
' colour print in red, yellow, brown, purple, chocolate, and black : — 

(a) Brbi^ration of the Cloth. — S lyp pad m a mangle through— 

250 grms. sulphate of soda. 

50 „ chlorate of soda, 

y/ 10 litres water. 

over heated cylmders. 
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(h) Printing. — O n the prepared cloth print a six-colour pattern in — 

(1 ) Madder ” yellow as above. 

(2) S T. red (Madder red). 

(3) (Jat(3clju Miidder bT-owii 1. ^ 

(4) 20 (4iooolat(' I (Maddi'r ehocolale). 

(b) 20 P. purple (Madder purple). 

(G) IG T black (Madder black), or a Sulphide Aiiilijie black, 

{<•) Agkin(j. -Pass through Cruui’s continuous ageing chamber for 20 minutes 
at 32'A!, dry bulb, 2(S'C. w(‘t bulb thermometers, and then hang three to 
four days under similar conditions of heaX.and humidity. During this latter 
})art of the ageing [irocoss the (Mtechu browns and the Aniline black (if any) 
are oxidised and (h'velojied as far as is possible at this stage 

(t/) Dunging. — After ageing, the printed pieces are dunged as usual, hut with- 
out cow-dung when yellows are present. 

First dunging for 3 minutes at GO" (k — 

10 kilos, [ihosphatc of soda, 

10 ,, chalk, 

200 ,, sulphate of soda, 

1000 litres water, 

in the contmuous “ Hy dunging” machine. Wash and dung a second t'lme in — 
2i kilos, phosphate of sod.a. 

2 I „ chalk. 

100 ,, sulphate of soda 

1000 litres watc'r, 

for half an hour at bO^-GO" C., in the spiral becks. W.ish well and dye. 

(e) Dyeing. — For a fairly heavy “sprig” or “spray” p.attein take for the 
dye bath per 100 kilos of cloth — 

3 4 kilos. Ali/arm 20 per cent [laste 
4 ,, 2b per cent, glue si/e. 

2.1 ,, Turkey-red oil. 

I „ chalk. 

4 ,, bran (optional). 

2000-2500 litres water. 

Dye I hour in the cohl, then gradually rai.si' the tempm-ature during the 
course of I hmir to 70°-7r)' C., at which temperature continue the dyeing for 
I hour. Then bran | hour; wash and clear, 

(/) Flea KING. — Treat the washed goods for 10 minutes at bO' (’. m — 
j 1200 litres water. 

(1) I 2 ,, bleaching pow'der solution 8° Tw. 

( 2 ,, soda a,sh solution 8" Tw 

(2) Wash, soap | hour at 90\(k witli 2 grins, soap per litre. Wash w’ell. 

(3) Repeat operations (1) and (2). * 

(4) „ „ 

(b) Wash again and tlien raise the Fhrome yellow or orange. 

{(j) Raising : Treat the goods for 10 minutes at GO" (k in — 
i 1000 litres water, 

■' b kilos, bichromate o'f soda. 

I 2J ,, sulphuric acid 168" Tw. 

Wash well , and then, if an orange is reipnred, pass the goods into a warm 
solution of the following : — 

( 1000 litres water. 

\ 1 kilo, bichromate of soda. 

( 1 „ quick lime. 

Treat for about 10 minutes at 30‘’-40* C. ; then wash well and soap. 
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r ' ‘"t^hese multicolour patterns produced by dyeing are veiy fast, but they are 
'4iot particularly bright, and their cost of production is very high compared with 
.ithat of similar work executed l)y direct printing in colours developed by 
steaming. , 

Furniture and Upuuustery (loons A style largely (unployed in the 
furnishing trade consists of a heavy “repj)” cloth printed “en camaieiix” in 
different shades of re<l. The patterns mostly used for this jmrpose are K.ciuiis- 
sance scrolls, rococo'dosigns, and large stripes, either plain or faiiey . they cover 
the whole sin;l'aec of the cloth, not a vestige of white being left. Tins allows of 
the mordants being printed on oifed cloth In all Madder styles containing 
white objects or spaces in the pattern, tlie use of Turkey red oil before dyeing 
is altogether inadmissible, since it attr.ict-, a certain amount of colour from the 
dye bath to the white unprinted jiarts of the cloth, and this colour adheres so 
obstinately to those parts that it is practical, y impossible to lemove it, except 
at the cost of impoverishing the brilliancy and strength of the^ (',olours on the 
mordanted parts This didcct, however, becomes an advantage in ])a1 terns on a 
red, pink, or any otlier colour of a Madder-dyi'd ground, because' the presence 
of an insoluble oil alumina mordant not only gives the liriglitest shades, but it 
also admits of the goods being treated by a piocess closely ajifiroximating to the 
dyeing of Turkey red, which is liy far the fastest and most liiilliant of all the 
colours derived from Alizarin 

The majority of such patterns used for furniture, etc., consist of four colours — 
chocolate, dark red, light red, and pink. The hrst thri'c of these are ))nnted in 
the ordinary way on the printing machine or liy hand block , tiic hist is applied by 
slop-padding the goods m a weak mordant afU'r tin' printed mordants have been 
“aged” and “dunged.” The weaker or pmk mordant may be ajiplii'd before 
printing and immediately after oiling the cloth, if desired, hut in jiraetice the 
best results have been obtained by operating m the way desi-rihed. d'he 
“ageing” and “dunging’' are then rcjieated to lix the jmik mordant, after wliich 
the dyeing is proe.i'oded wiili in ('\aetly the saine manner as for ordinary Madder 
reds. Oiling m Turkey-red oil and steaming under pressure follow the dyeing ; 
and finally, the colours are sjH'.cially “brightened " hy a tri'atment m dilute 
mineral acid and, after washing, in “soda ehemick 

The preliminary preparing of the cloth m oil is effected m a. padding mangle 
with a large trough or heck, tlie object Ix'itig thoroughly to saturate the cloth. 
The drying IS done over steam-heated cojiy/cr eylmdors. The cloth employed is 
bleached as for Turkey reds, that is, it is simply boiled two or throi' tunes 
in caustic soda, and then washed, soured, washed, and dried without any 
treatment in bleaching powder. A synopsis of a ftrocess largely used in 
practice for the production of a “(dioeolatc, red and pmk’’ (‘tlect is given 
below. 

1^/, operation.~V\x(\ the cloth m a 5 per < ^nt. solution of olive oil oleine 
and dry over copper d^linders 

"Ind - Repeat operation 1, dry and stove in hanging room at 

75“ C. 

3ni operation. — Pass through a solution of soda ash U/ Tw. and wash. 

ith — Repeat operations 2 and 3. 

bth operation . — Steam tlie goods in bundfes for 1 hour at 1 Ihs. pressure, 
then allow them to lie in jiile in a warm room for two days. 

^th ojteration.— Print for the Chocolate : — 10 Chocolate. 

„ ,, Dark red i— 14 T. Red. 

,, „ Light red: — 4 T. Red. 

1th operation.— Age in any of the ways already described, but preferably 
by banging 2-4 days in a chamber heated to 36“ C., and containing moisture 
to 32*^. wet bulb thermometer. 
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Si?i operation. —Fix in a continuous “fly dung” machine in — 

1 4000 litres water. 

60 „ arsenate of soda IH"" Tw. 

20 ,, cow-dung. 

2 kilos, chalk. 

Pass the goods in the open width through the above at GO" C., and 
at such a speed that the treatment occupies,. 4 minutes. Then wash and 
dung in — 

j 4000 litres water, 

20 ,, arsenate of soda 18M\v., 

I 30 ,, cow -dung, 

at 40 C, for from J hour to 20 minutes Wash well in spiral bi'cks and drv 
over copper cylinders. 

9//i opemtion.—Viid the dried gOods in the open width tlirough a solution of 
“rod lapior” ■J'' Tw.-— dry. 

10//i operation —Age through Crum’s machine at 32" C , allow to he over- 
night in loose ])ile, and tlien hv again through the first “dunging’’ liquor given 
in operation 8. Wash well and dye 

11^4 operation.- Dyemg. - Dye with 10 per eenl. Alizarin 20 per cent paste 
(blue shade), 3 per cent, sumach, 1 percent chalk, 2^ per cent. Turki'y-red oil, 3 
per cent, glue size 25 pei (‘ent., and a sufiicieiicy of watei. Dye | hour m the 
cold , then raise the tenpierature gradually m ■] hour to 80” C., and dye at that 
for I hour or longer Wash well “out of dye," hydro-extract the goods, and 
then open them out to the full width, and, without drying tln'in, proceed to the 
next operation. 

i2th Preparing.— I^id the goods m a 5 per (a'lit solution of 

Turkey-red oil, and dry them over cyhiKhu’s. 

\?ith operation. — Steam the dry oiled jiieces for an hour at 5 lbs. pressure. 
Wash w'ell and soap. 

14^4 operation.— Soap at the boil for J hour. Wash well. 

15^// operation - Soap at the boil for | hour. Wash well. 

16^/^ — Pass for 2 minutes through hydrochloric acid Tw. 

llih operation. — Wash well and ])a.ss for 4 minutes through a solution of 
soda chcmick 2“- 3° Tw, Wash well and dry. 

Operations 16 and 17 are carried out in continuous machines, as the cloth 
must not be allowed to lie after its treatments in acid and sodacln'inick solutions, 
either of which would rapidly destroy the light red and tiie pink. As a matter 
of fact, these twai operations are only ])erformefl wlien the very brightest colours 
are demanded. 

Various shades of maroon and clari't reds are obtained m the above manner 
by applying mixed iron and alumina mordants to the oiled cloth, and after- 
wwds dyeing in Alizarin. After dyeing, the goods arc treated as described up 
to the 14th and 15th ojierations. ’ 

Certain shades of brown, olive, old gold, fawn, and blue are also produced 
in the same way by replacmg Alizarin with any other members of the group of 
mordant colours tliat wall dye up on iron and alumina mordants. Thus it 
is possible to obtain (piite a scries of fast shades by simply varying either the 
mordant or the dyestuff' as the case may be, the process remaining the same in 
its main features. For colours other than Alizarin reds, one “oiling” of the 
cloth before dyeing is usually enough, or it may be dispensed with altogether 
in some cases. 

Brown effects are obtained either by mixtures of Persian berry or Quercitron 
bark extracts and Alizarin, or from Anthracene brovvn, and other shades by 
suitable mixtures of these with Gallocyanine, Coerulem, Gallein, and Almrm 
orange, etc. Some of these “ fancy ” colours are dyed as under ; — . 
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Brown I.-- 
(Fawm) 

- 1 J per cent. Alizarin 20 per cent, paste ^ ^ . 
3,5 „ Quercitron bark extract Tw. 

1, „ (hillocyanine paste . 

Bhown II 

b 

1 

Alizarin orargi' 20 ])cr cent. 
Anthracene brown .30 per ci'iit 

PURPLK - 

-20 . „ 

(bdlein ])iiste 10 per cent. 


I Aliiniina mordants. 

) A imiiiiiaoiddiocoliito 
I iiionlaiiis. 

j Alumina or Iron 
( niDnlants 


<)I.I\K 1. 

()m\E II.— :ui 
0 

Oij) (loi.i). — 40 


('(nruUnn S. l!0 por c('nt pasO' . \ 

I Alumina mordants 

rorsian berry (‘xlraet 4d° 4A\. / j|,(. 

(Aeruleni S ‘JO ])er cent, paste . ) 

P(U’si.nrb(‘”rv (‘\traet 1<^ 4 \\ <>n l!t) ( lioe()late and its 
n'duetioiis 


After dyeing, the abo\e slaub's only reipiiie a good wasfnng and soaping for 
the eompletion of the process , no oiling or steaming m necessary. 

Exce])t for the best fpiality of goods, and then almost exeliisividy for reds, 
the above method of producing tin' so-called “cameo (>ileets in thn'e or lour 
shade's of* one colour has bee'n supi'i'sedi'd b\ the moK* rapid method of direct 
prmting, or the “steam stNle” of punting ‘ The best modern “steam" colours 
arc littFe, if at all, inferior'in fastiu'ss to most of tin' “ fancy " dyi-.l colours, and 
they possess the immensi' aihantagc of being easih and rapidly (‘orn'cted for 
shade if they are “oil colour.’ Moreo\er, the steam sty h' atloids greater 
scope to the colourist in the harmonising of bis colour scheme, since it iiermits 
bun to introduct' gradations of tone as well as giadations of shade, and that, 
too, with the most delicate of colours -a facility not attorded by the “ Mailder 
style," ill which gradations of tone are de])eiident on tin' variation of the iron 
('.oiitent of the mixi'd mordants, and eonse<pi('ntly an* limited to ttie gri'ater or 
less dulling of a |)articular colour. Iiierc'ase in tin' proportion of iron means 
tiie flattening of all compound Madder cidours by the introduction of black (oi 
what comes to practu'allv the same thing, of pur])le), so that it is impossible to 
obtain gradations such us result from varying the jiroportions of the meinbers 
of a “series” of colour, s, like thosi* already dealt with when speaking oi the 
mixing of eom})onnd shades. 


Dyed Madder Colours and Steam Colours 

In connection with llic “Miuldcr ntvh-,’ U nniBl tic mentioned Ihid eertain 
steam colours are capatilc of lieinjj; conihined vMtIi alunnninm and non mordants 
111 the production of multicolour ellects, of wfneh the red, cdiocolate, and purple 
are obtained in the Alizarin dye-bath in the nu>»d way. TUo only steam colmir 
that is used to an/ extent for this purpose is Ahymu hluc. With very lew 
exceptions, the mordant colours recpiire prolonged steaming for their proper 
fixation, and are therefore unsuited for use along with “red and iron liquors. 
But Alizarin blue and one or two otlier blues of the same grou]) (also (diiome 
violet blue) can be very well fixed, with a chromium mordant, by running twice 
through a rapid ager. This short steaming ifocs not harm the iron and aluminium 
mordants, and it fixes the l.lue so well tliat it resists the action ot the dye bath 
perfectly. After steaming, the goods are treated exactly as described for ordinary 
Madder colours. Anilinc black can, of ijourse, be added to tlie combination— 

also Catechu brown and lead yellow. , . • i e n a 

Example . — Print a seven-colour pattern in the following colours:—!) 

12 Chocolate, 20 P. Purple, Catechu Madder brown, Madder yellow (lead), 
Aniline black (pruseiate), and Alizarin blue. 
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Auzabin Blub for Madder work. 

60 grras. Alizarin Idue S. 

790 „ 

17)0 ,, acM'laU; of cbiomo 20” Tw. 

1000 

Print on cloth prcpuriHl with t oz. sodinin sulph-ite iind ^ oz. chlorate of sod»» 
per gallon; })ass twice through the “rapid ager”; allow to lie or to hang a 
day or two, to ag(' tlu' red, eliocolato and ]mrplc mordants and the jirowii ; and 
then “dung” and dye in Alizarin according t(» the instructions already given for 
Madder styles containing Iciid yellow. After dyeing, wash and bran the pieces 
for half an hour at 50 ' 60" (7 to clear the white; wash again and develop the 
yellow in a warm ^ per emit, solution of bichromate of potash. Then wash 
again and soap at 60* (1. 

In working this style, care must be taken to avoid an excess of chromium 
mordant in tlu' blue, otherwise the blue will bi; convi'rted into a dirty blackish 
purple during the operation of dyeing The excess of mordant becomes fixed on 
the fibre and attracts Alizarin from the dye bath, so that the resulting colour is 
a mixture of Alizarin blue and Alizarin claret (the Chrome-Alizarin lake). 

In order, too, to keep the white parts of the cloth as clean as possible, and to 
facilitate their “clearing,” the dye bath should contain no more Alizarin than is 
absolutely necc'ssary for the production of full shades of red, choc<tlate and 
purple ; and the dyeing should be conducted at not above 50” C. until the bath 
is almost exhausted, at which point the temjierature may be raised to 75” 80“ (1. 
Alizarin blue is very suscetitible to the action of chlorine, and therefore the 
clearing of tlu' “white” must be jierformed idmost wholly with bran and soap. 

A very liyht “chloring” afterwards may be given if the w'hite is not passable, 
but it is a risky operation, unless the blue is very dark. 

Dark blue, orange, and white patterns for the East are obtained in a similar 
way by dyeing Alizarin orange on a red mordant })rmted in combination with 
Alizarin blue. Phenocyanine blues and Cmrulem olive have also been used 
along with dyed Madder colours, in imitation of some of the “ Battick styles.” 

“ Battickmg ” proper is a “ resist ” process practised by the Javanese and others, 
and will be touched ujion later. But certain othm- goods, also produced in Java, 
have been called “ batticks,” and have been imitated more or less successfully by 
means of the Madder dyeing process combined with Aniline black and Alizarin 
blue. In this class of work a dark blue is often found in combination with a 
black or chocolate, and the peculiarity of this black or chocolate is, that it is 
entirely surrounded by a soft, “ fuzzy ” outline of red or orange. This character- 
istic outline has the appearance of having been produced by the spreading of 
some constituent of the principal colour beyond its proper limits ; indeed, it is 
very similar to the defect knowmnis “bleeding,” and the colours used in Europe 
’ to imitate it are called technically “bleeding blacks and chocolates.” 

These Blacks and (Jiocolates consist of mixtures, in various proportions, of ' 
Aniline black and red liquor. In practice a mixture of prussiate and sulpho- 
cyanide of copper Aniline blacks have been found to give excellent results, hut 
other Aniline blacks are also suitable. 

“ Bleeding ” Black. 

j 2 parts Aniline black (prussiate). 

* » Aniline black (sulphocyanido of copper) 

1 part red liquor. 

Chocolate. 

2 parts alKive mixed black. 

1 part red liquor, alightly thickened. 
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These colours are printed along with Alizarin blue and ordinary Auilino black 
ill a two- or three-colour pattern on the printing machine or by block. The 
goods arc then run quickly through damp steam in a long rapid ager to 
devedop the black, and are afterwanh allowed to he overnight in a cool place, 
so as not to di’v too much, in the morning they are padded witli a sloppy 
paste of acetic acid, and are dried ^ery slowly at a low' lieat. d'he rolh'r usi'd 
^nuist be a heavy }^ad, in onler to saturate the cloth thoroughly with acid. The 
effect of this jiaddiug is to dissolve any basic, salt aluminium that may have 
been fornail in the “ageing” of the black jiart of tlu' coloui , hut its main 
purpose is to cause the red-lujuoi thus re-dissolved to spread or “ bleed” beyond 
the space oi'ciqiicd by the now insoluble Viulnu' black If tiu' liisl padding docs 
not do this ell'ectually the cloth is paith I a'taui. The ('xtciit to which the black 
has “bled” may be tested by Tbii ging and dyeing a small buit in Ali/ariu. 
When satisfactory, the goods are agi'd, dungeil, and dyed as usual for the 
Madfler styles, Ali/.arni gives a blaidv or chocolate with a, uni ('dgt' , Alr/arin 
orange gives black or brown with an oraiigi* edge, and otliei dycslutts 'give 
edges corresponding to the c(>lour of their aluminium lakes. 

A good black with a strong red edge or outline is not easy to o)»tani, nor are 
the Chocolate's very regulai in shade', lint as the wheile’ preiee'SH is mtendeel to 
mutate i1ati\e' hanel work, tlu'se' inogulaiitie's are not very serious tlefe-e'Ts, unless 
tlicy are toei pi'eiiieiunceel 

“ Cover and Fad” Style --This impeiitant and e'xtensively ])ractised varia- 
tion freim the etreliiiaiy Madeler style' is hasc'el ujieui tlie seiluhdity eif iron and 
aluminium oxides m seilutioiis eif eitrie* and tartaiie' aeiels, anel e»f eitiates and 
tartrates; in other weirels, the presenee ol tliese seilvemts preveiils the preeijuta- 
tieiii of ireiii ,end aluminium eixieles, li\drak's, anel hasie* salts eni the tihre, and 
ceinsequently leiideis impossible their tixatiem em the eleith as meiidants. 

In the [iractical ajiplieatiem eif the seilve'iil {ireqiertie's eif the' alieise; ineMitloncd 
substance's tei the proelue'tiein of white patte'rns em ,i dye'el gremnd, a thie'kcned 
seilution eif any einc eif them, s<iy citrate ol soda, is lirst printed on white elolii 
in any desired pattern The cleith is then we-ll diied anel re pnnteel with a 
thickened aluminium eir irem mordant in the usua,l way, m either ,i tine “all- 
eiver ” design or a uniform flat grounel, emve'rmg tlie entire surface eif erne side eif 
the edoth. 

Wherever tlie citrate eif seida falls inielei- the* over-jirnite'el mordaiii the 
ti.xation eif this latte*!' em ti»o cleith is pre'vi'iiteel, with the result that during the 
operation eif ehingnig it is washed emt entirely fremi tliosc parts eif the cleith to 
which the citrate has lioen applie*el . sei that em elye*mg in Alizarin, etc., a white 
pattern on a plain or figured e'e)lemre*d -iH md is eihtamed, a jiatlerii emrespond- 
ing, eif course, tei that first printed in citrate' eif soda. 

If, in the seeonei- or overprinting, a fine* aU-o\er pattern is apfilied, the 
eleith is said tei bji* “ covereel,” unel the i -tier useel is kneiwn as a vowriwj 
roller or cover, whereas when a plain nndeirm gremnel is pnnteel, the eleith is 
said .to he “padded,” the roller employed being called a 'jkkI roller eir a jiad. 
All ordinary “ pael” is sinqily a ceipper roller engraveel over its entire surface 
wdtli a scries eif ohliejue and e-lose'ly set furrows or hues; a “jmi jiad ” is also 
engraved evenly eiver its wheile surface, hut.w'ith minute eleits mste*,ad eif furreiws. 
Both are used for the same purpose, and generally m ,se({uence, with the object 
of producing a fuller and more even grounding. 

A white jiattern em a figured background eif tw'o eliftercnt shaeles of the same 
or two different colours is obtained by (Ij^printmg an acid or a citrate first ; then 
“ covering ” in, say, a djirk purple, and finally “ padding ” in a lighter purple , (2) 
—for a red and chocolate background — covering in a “ red liquor ” containing a 
jnuffiowttt quantity of tin crystals (SnCl2) to prevent the fixation of the iron 
hj the Chocolate inoixlant subsequently padded over it ; and (3), for a 
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red and purple background, covering in tlie same resist rei liquiir, followed by 
padding in weak iron luiuor. The operations of ageing, dunging, and dyeing in 
each of tliese cases are identical with those already given in describing the 
ordinary “ Madder ” style. f 

Thickened solutions of citrates, tartrates, citric acid, and tartaric acid all go 
under the general name of “acids.'’ 

They ar(' also described as “resist's’' or “ disch.irges ' according to wliethor 
they are applied to the cloth before or after the mordants. 

Stannoos chloride (tin crystals) acts as a resist for iron mordants-only, but is 
only used along with acetate of abiniina for resist rt'ds," since the citrates, etc., 
give much better and cleaner whites. As a, matter ot fact, a certain amount 
of tin is fix('d on the fihie, and this, while adding brilliancy to the dyed red, 
would detract from the purity of the wdiite. because tin is itself a mordant for 
Alizarin. The Alizarin tin lake is a oright orange. 

(dtric acid and th(‘ citrates arc by far the most commonly employed “resists” 
for all classi's of Madder woik They are very cll'cctive in all respects, but 
being exceedingly hygrosco})ic they absorb a large amount ol moisturi' during the 
“ageing” process, and an* apt to spri'ad into the surrounding parts of the cloth 
by o-apillary attraction This defect, known variously as “swelling,” “bleed- 
ing,” “H])(ovmg,” etc., IS particularly liable to occur if they are too strong for 
the mordant employial, or if the goods arc allowaal to get too damp in the ageing 
chambers. To some extent it can be remedied by the addition of (ddna clay to 
the printing jiasti', and by making the latter as thick as is consistent with good 
printing (jualities, but it is aUvays liable to occur under any conditions if the 
“acid” IS too concentrated for the work it has to do. 

ddirtaric acid and the tartrates an' less apt to “swell ” than the citrates and 
citric acid. They are excellent resists, and for Madder pin pies tartaric acid is 
pcrha])8 the best “acid” to use, although citrate of sofla, citrati' of chromium, 
tartrates of soda, tartrate of chromium and citric acid arc all (‘inployed with 
success for this purpose by different tirms Tartrate of chromium is employed 
largely on the (lontinent as a resist under all Madder mordants cxcejit the 
strongest, such as 14 T. Ked, IS T. black, and other colouis presiously given. 

Its chief advantage is that it “swells” xery little, and can therefori' be used 
without (ddna clay, which tends to fill up the lines of the engraving. 

For very strong alumina and iron mordants it is often necessary to add a 
small (piaiitity of sulphuric acid, in the form of bisulphate of soda (NallSt)^), to 
the citric acid and the citrate resists for the purpose of procuring a pure w ell-cut 
white. Oxalic acid is also used to the same end, but in both cases ageing inj^he 
ra])id ager must be avoided if possible, as oxalic and the mineral acids attack 
the fibre, and, at a high temperature and under the influence of steam, tender it 
rapidly. 

The strength ot the simple citric and tartaru; .icid resists is usiadly expressed 
in percentages or in grammes per litre. 

Thus 5 per cent, ^ 50 grins, per litre. 

Other resists, being somewhat more comjilcx, are named m the same way as 
reductions of ordinary colours Thus an “acid” marked, say, “M. acid 2/3” 
consists of tw'o jiarts of gum oi\ starch paste and three parts of standard 
“ M. acid.” 

In the followung recipes will be found formula.' representative of most of 
the “acids” and “resists” in general use for Madder colours. 

5 per cent. T. Acid. 5 per cent. U. Acid. 

1 litre British gum solution. 800 c.o. British gum paste. 

50 gnus, tartaric acid. 200 „ 50 per cent. China clay . 

50 grms. citric acid. 
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Sighten with Indigo extract. Both these acids are used as resists under 
weak iron mord'ants for purples. Other resists may bo employed ecjually well, 
but the above ar(' simple and etreolive, and have, moreover, boon a(lo])ted on 
account of the good results they yield 

M A(Ui) (for Ih'ds and ( 'hoeolatcs). 

.'520 litres lime juice IS' Tvv 
.‘120 ,, • neuti.il citrate L.J. 

72 kilos, dark British gum. 

IH ,, light 

40 ,, starch 

7.1 litres tuipentme. 

Boil and cool. 

NiiuruAi, C’lTUATK L..l.-(lim(‘ piici* OS" T\v neiitr.dised with caustic soda 
70^ Tw.). 

Resist C {Reds <md Olioeolates). 

‘15 htri's tartrate of chromium 40“ Tw. 

10 ,, water. 

25 kilos dark British gum 
•10 ,, citric acid 

5 ,, oxalic acid. 

124 ,, British gum jiaste. 

Boil and cool. 


M S. Resis' 1 . -(Reds, (diocolates) 

1(10 litres lime juice 4M“ Tw. 

1() kilos, starch 
10 ,, watei 

48 ,, light Ib’itish gum 

28 ,, Milphati' of soda 

Bod, cool to 50“ (1 , and add — 

! 8 kilos, sulpliunc acid 1(18“ Tw 

I 20 litres wa,tei. 
tkiol be foie use 
X. Aoii). 

( 60 litres lime juice 48’ Tw. 

1 40 ,, caustic soda 70 ’ Tw 

20 kilos, dark British gum. 

15 ,, light „ ,, 

Heat to 85" (5 and coo! 

Resist S. (Reds, (Chocolates and Burjiles). 

6 lities ^0 per cent, gum Senegal .solution. 

2 75 kilos citric acid, 

1 „ bisulphate of soda 52“ Tw^ 

0'25 ,, turpentine. 

Add a little safranine to sighten 


R.B. Resist (to resist alumina mordants and Aniline black). 
20 litres water. 

0 kilos, citric acid. 

Add carefully 

10 kilos, soda asli 
and then thicken with 


IS* 


kilos, glycerin. 

„ light British gum. 



tEXTtm 


3 ^ 

Besist Bed (Chocolate and Purple mordants). 

Kesist red consists of the ordinary 6 T. or 8 T. Reds, plus an extra quantity of 
tin crystals. The percentage of tin crystals may be indicated thus : 8 T. Red 
5 per cent. T. The amount of tin varies^ with the strength of the iron mordant 
to bo resisted, but it rarely eveeeds 75 gnus, per litre of colour, although for 
fine patterns, and for resisting heavy iron mordants, as much as 100 grins, per 
litre (1 11) per gal.) is sometimes used. Staiiiioiis,ohloride (tin crystals) acts as 
a resist or a reserve by reason of its rediiemg powers : during tlie “ ageing ’’ 
process the oxidiition of the iron on those piirts of the cloth to wjiich “resist 
red ” has been applied is prevented, while tfie fixation of alumina which is in- 
dependent of actual oxidation takes place as usual, so that on dyeing in Alizarin 
a red on a jiurple or a chocolate ground is olitaincd. Any depth of rod can be 
dyed by varying the concentration of the “red liquor” employed. 

d'he successlul production of bright, ful'l “resist reds,” depends (piite as much 
upon the composition of the “red liquor ’’as upon its percentage of available 
alumina. Two red lapiors wliicli yield jiraidically identical lesiilts in ordinary 
MaddiT work are often found to give widely difierent results when used for 
rm.tifs under iron mordants, although iindiT otluu- eonditions they both deposit 
the same amount of aliunma on the lilire in tlie ageing and dunging o])eration8. 
This matter was investigated, on a jiractical scale, liy tlu; late Mr .1. Wd , I ones of 
Middleton, and formed the subject of a paper by him entitled “On tiu' euni- 
positioii and testing of Tin Red liquors” (Textile \o] i p 189, 1876), 

As the result of a long series of trials, lie found that when a red lapior of 16" Tw. 
contained an amount of uudecomposed sulphate of alumina coriespoiidmg to viore 
than per cent. SO^ it was unsuitalih' for “resist Madder reds.” The nnsiiiia- 
liility took the form of poor, thin, dull colours, hence, since most coininercial 
red liquors are sulpluitc-acctates of alumina, it is essential, in order to secure 
the best results, to ascertain beforehand whether they contain too much free 
sulphate for resist reds If so, they can easily be rectified by the addition of 
either a little normal aci'tate, or by precipitating the siiljiliurie acid witli a 
calculated quantity of acetate of lime or acetate of lead. 

Resist 12 T. Red 7J per cent. T. (for strong (diocolate pads and covers) 

100 litres red lapior 12“ Tw. 

20 kilos. Hour. 

2J litres oil (olive). 

Boil, cool,- and add 

7h kilos, till crystals. 

For purple “covers” and “pads” U-71 per cent of stannous chloridt^ is 
used according to the strength of the fim'ple mordant. 

“Resist” or “ Reserve ” yellows consist of nitrate of lead and varying per- 
centages of citric or tartaric acids. They an* treated as already described fur 
“Madder yellows.” As a rule* “resist y»dlows” are thickened with flour in 
preference to starch or British gum, a little oil being added in the boiling to 
soften the paste and improve its working properties. 

5. T. Resist Yellow (for dark purple covers and pads). 

100 litres water. 
flO kilos, lead nitrate. 

10 ,, flour. 

IJ litres olive oil. 

Boil and add 

5 kilos, powdered tartaric acid. 

„ Indigo extract for sighteniiig. 

For weaker purple mordants the tartaric acid is reduced. Cover patt«rm 
in general require a rather weaker resist than “pads” printed in 
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mordant. The following strengths of “acids,'* “resists,” or “reserves are 
arranged to be pri^^ted on goods afterwards padded with two rollers at once- the 
one a “ pin ” and the other a “ line ” pad. 


5 per cent. T. acid 
II per cent. ,, 

2 ])er cent „ 
llesist C. 
llesist S. 

M.S. 'Resist 

M.S. Resist [ 

M.S. Resist 1 \ 

M. acid 


R. 1). Resist 

Resist 12 T. Red 7.', per cent T 

h’r. Resist Yellow 
2 Resist Yellow 


nlaler 20 R. Purple (<>n M. ]>rei).,see p. IM 7). 
100 
210 

’ S (Ihocolate, S P. Pnrph' ,, 

12 (’ho.olate, 8 T. Red, h P. Purple 
12 T. Red. 

12 T Black (M prep ) 

0 T. Red. 

8 T. lied. 

1 dhocolati' 1,', 

12 T. Red,8Rhoc(>late, 12Rhoc.,etc. 
10 T. Black (M ]U-eiO 
.\iiihiie Black ('over and 6 or 8 1. 
Red Pad 

8 ( 'hocolate, M pi ep 
20 P. Pnrph* 


,, 210 P Piirjdi*, eti 

Another Yellow resist undci strong Red and ('latcolate inoidants is made 
as follows . — 


STnoNo Resist Yeliaiw. 

80 litres water. 

j 20 „ citrate ol soda 112" Tw. 

) 10 kilos (Ihinaclay 

10 ,, flour. 

130 ,, lead nitrate. 

,, olive oil. 

Boil, cool, and add 

20 ,, citric acid (pow del ed). 

3 Indigo extract (sightening only) 


If.uiyol- the foi-c-omt; “reserves" “nn," ..r “.sveM" in U.e pjveess it is 
advisable t<i tiriml Uieiii up with ahuiit 10 per cent, (-hii.a clay, nr, bettei still, 
the clay may be introduced during the prepar.itioii. , , , „ ^ 

1,1 “ resist styles-” that are hnth “ .•nvered and “ piulde.l, the cnvcrinf; awl 

paddini? ariMisiially dune 1,1 two separat. ,.rinli,ios, but an arran^'cineiit by W. 

W Wilson and the I 'alien I'riiitcr.s' Assocal ion is in use lor tlie continiio is 
priiitina of the t«., on an ordinary nmchine. nie cloth, after passinf; under the 
Lvering roller, niim’inlo a drying chainher, situated under the printing inachli.e, 
from whence it re-enteis the inacliine and is at once printed by the padding rollei. 
This arraiigciiieiit has not been generally adopted by calico printers. 

Colours for “cover” patterys are almost iiivarial.ly thickened with Hon and 
starch in order to ensure a sharp impression,; paildmg colours on the contrary, 
are as often as not thickened with I’.ritish gum or a mixture oi liritish gum , iid 
flour, and they arc, as a rule, worked much thiiiiier than ordinary 
colours, the object, of course, being to secure a guod level ground colour by 

allowing th^ mordant to soak into the cl(»th 

The fact that any cover pattern can be printed over any other pattern ( 

“ resist colours ”) makes it possible to obtain an endless variety o combmatio^ 
trf patterns, and within the limits of the colours suited to the process, of 



TEXTILE PRIkViNG; 


362 

The following concrete examples of some of the effects ^producible by 
covering and pjulding cloth previously printed with “acids” or “resists” will 
give some idea of the possibilities of tlie process. 

(1) WlllTK I)KS1(JN' ON A ( hlOOOLATji: OROUM) SPOTTED WITH KeD. — First 

print M.S. lesist or M. acid on M ])iepared clotJi, then dry and “cover” in 
resist 8 T lied 71, per cent. T willi a spot pattern , dry a^ain, and finally pad 
in 8 Chocolate ; dry. . .* 

(2) White on a 1*ijhpi,e and IIed oiiound.- - I'rmt M.‘S resist, dry and 
cover in resist 12 F. lU‘d 5 per cent T ; dry and pad on 20 !’. Purple. 

(3) ^VH 1 TE, Purple, and Plm’k on IFrplk oround. - Print 3 per cent T. 
acid, 12 P. Piirjile, and 10 T. lllack or Sulphide Aniline Black, ou M. prepared 
cloth. Dry and pad 100 P. ihirple or GO/Jum Puiiile. 

(4) White, Yei>low, and Fed on Dark Cikk’olate oround. - M. prepared 
cloth. Print M.S resist, Strong Iteuist Yellow, and Bes\st 8 T. Red F. Dry 
and pad with 8 Chocolate or 1 Chocolate 

(5) White, Yei.low, Purpi.e, and Bi auk on Purple okound. — M. prepared 
cloth. Jhdnt 2 per cent. F acid, 2 F. Pesist Yidlow^, 8 1‘. Purple, and IM F. 
Black. Dry and pad in 200 P. Purple or 120 Cum Purple 

(6) WnriE, Red, Bellow, 1Fjrim,k, Paiow'N, and Bla('k on\a Puih’i.l and 
VVdliTE OPOUND.—On M prepanal clotli. Print first b pci cent 3'. a(»al, Resist 
13 F. Red 5 per cent. 5 F. resist Yc'llow, 1(5 Jh Purple, (Mteehu .Madder 
Browm, and 10 F. Bhick. Fhen dry and “coviir” in 20 Ik Purple 

(7) White and Aniline Black under Aniline Black ('oner and Madder 
Red pad. First print R B resist and Aniline hkiek , tiiiMi dry .and cover 
Aniline black (prussiat(‘) , dry and p.iss twice through tiu' “ra])id agc'r’ , jiad 
in 6 F. Red, and juoceed as for the oidin.ary Madder style. 

After the yOm/ printing all resist st\les aie p.assi'd through ('mm’s Ageing 
Chamber, hung up 2 t da)^, and tlicii duugial and dyed, etc., as usual, 
according to methods already described. P.ittenis containing “resist yellows” 
are treated in exactly the s;tme way .as “ Maddiu' yellows,’ hut if they have no 
white in them the clearing ojx'ratioiis in weak bleaching })owdei nia\ be omitted. 

A style of “ resist work ” in which both sides of the cloth are ;dike, is produced 
by printing first of all one of the foregoing “.icids,” <uid then, after drying well, 
padding the goods “straight thiough the nip” in a padding mangle, thgt is, 
passing the cloth between the ludia-rubber and brass bowls of the mangle' 
without allowing it to pass through the liijiior contamod m the hox below them 
The lower or brass bowl revolves, partly immersed 111 the padding lapior, and 
carries sufficient of it u]) to the cloth to thoroughly saturate it (see fig. ^0). 
From the mangle the cloth runs immediately on to a set of drying c}lmders, and 
is dried as rapidly as ])ossiblc to avoid any chance of the printed resists s])readiiig 
beyontl their proper limits. Resists for this style of work are best thickened 
with flour or starch, both of wdwch are more insoluble than the gums, China 
clay may also be added w'lth advantage In (»ther respects the treatment of 
these goods is as above, viz. like all Madder dyed goods. 

Discharging of Slop-padded* Mordants. 

Fins modification of the Madder style is exactly the reverse of that just 
described. The cloth is first mordanted uniformly all over by padding through 
solutions of iron or aluminium acetate, and then thoroughly dried in hot air j 
the patterns are then printed u])on i,t 111 strongly acid dischargilig mixtures, 
which act in precisely the same maimer as tlie preceding “resists” and “acids.” 
After printing, the cloth is aged, dunged, and dyed in much the same way as the 
ordinary Madder styles, but the acid, being printed on partly fixed mordants, 
must be allowed sufficient time to react with them, or its action muSt be 
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intensified by ^ short steaming in the rapid ager, followed by a 24 hours’ 
hanging in a warm, moist atmosphere. The latter procedure is most commonly 
adopted at the [)resent time. 

The original metliod of drying m liot air was to pass the padded goods 
through a long brick chamber -the “imt Hue’’ — whieli was heated by the liot 
air rising from tlie surface of an exjiosed iron or fire brick Hue (or series of Hues) 
running from end to end of it The Hue itsidf wais heated from a furnace jilaced 
at one end of the ajiparatus. In niode.rn “hot Hues” the lie.ding of the air is 
effeetedby Indians ol steam (Hiests and batteries of gilled steam pipes combined witli 
a fan which blows hot air through ttie wliole cliamber The padding mangle, of 
which a section is shown in tig. li), is dnectly connected with the “hot Hue,” so 
that the mordanted goods pa ^s dnectly fro n the mangle into the drying chanilu'r. 

The ]>roceHs of jirodiicnig whiie patterns on c(»loured grounds by the dis-> 
charging of slop-padded moidants, followed by dyeing 111 .Madder and other 
colouring matters, was formerly distinguish(‘d from all othei kinds of dyed work 
by the name of the “ Foulard ” or Padding Styh*, - a nani(> which at one time mdi- 
cateit that the colours were dyed on iron or .duiiiina mordants. The detinition 
of the “ l\idding styh' ” has now Ikmmi extendi'd, however, to include all classes of 
work, in which eithei the mordants or the colours arc, of necessity, a()])lie(i by slop- 
padding in a mangle, so that the discharging of padded Ived and ( iiocolate niordaiits 
IS no longer (Jie [ladding style, but only a jiadding style,- one amongst many. 

Kevertmg to the a}>])lication of alumina and iron mordants, it may be 
noted that the “padding style” is almost excbisiviiy coiihited to the jiroduetion 
of dark, full cfilouis , and this bi'caiisi*, as is well known to piactical men, it is 
somewhat difhcult to mord<int cloth e\enly in the jiadding mangle with very 
dilute mordants, which are liable to dissociate irregularly in the hot Hue. This 
defect has, to a griait extent, been remedied in tlu' modem “hot Hues,” which 
are heated by steam and a forced draught of hot air, but alongside these 
improved lueaiis of drying, eijiial advaaice has Ih'cii made in the art of dyeing; 
and altiiough it is now possible to sloji jiad very weak Madder-red, ( 'hoeolate, and 
Purple mordants with considerable cm'tainty of succc'ss, other methods than 
Madder dyeing have been devised for the jiroduetion of “discharge ('ffects ” on 
light grounds. 

After jiadding and drying, the mordanted cloth is jirmted with otlna’ mordants 
for colours or black, and with one of the following acid discliarges for white - 

DisciiAiuiK White 1 

I 4 kilos, starcii. 

( litres water. 

Gj ,, gum tragacaiitli t ha kianng U jan- cent, 

lb ,, lime juice 4b" Tw 

Boil and adfl 

4 kilosi, bisulphate of soda. 

Cool and add 

;j kilo, oxalic acid. 

DisruAKGE White 11. 

HOG gnus, citric acid.* 

10 ,, oxalic acid. 

690 ,, British gum paste. 

Dischakok White 111. 

40 kilos, citric acid. 

IJ ,, oxalic acid. 

100 litres water, 

5 kilos. China clay. 

25 „ British gum. 




The printed cloth is aged by hanging for 2 to 4 days, eitnor jvitii or wiinogt 
a previous run througli the “rapid ager,” and is then dunged twice, first 
at the hoil fur 3 niinutoH in tlie continuous fly dunging machine, and 
second for half an liour as usual at ^0“ (t After dunging it may bo dyed 
with any suitable dyestufl'. 'fhe “ily dunging’' at the hod enables the “acids” 
to cut the mordants much more ell'ectually than they would at a low^er 
temj)eraturo. 

(1) Hlack AM) White ox Ked (mouxn • -(1) Pad the cloth in rbd liquor at 
10*’ 3\v. dry {'!) I*rint on () T. Iflaek and Dischargi' White 1. d^’y. f3) Age, 
dung, and dyt' m Ali/arin as for n'ds. (4) /)il, steam, soap, and clear. 

(2) W iiiTE ON IhiowN OK ( liNNAMoN OROUNi). - ( 1) Tad the cloth in 40 Chocolate 
liijuor (40 parts Ited liipior, 8 Tw , and I part Iron liijuor, 24° Tw.) ; dry. (2) 
-Print on Discharge White 111 — dry. (3) Age, dung, and dye in the following: — 

IJ per cent. Ali/ann, yellow shade, 20 per eentC 
lb ,, Park extract 18° Tw. 

10 ,, Persian berry ext)‘a<d 4^^" fl’w. On the weight of 

^ ,, ehalk. the cloth, 

20 ,, glue solution lb per cent. 

(4) Wash W’cll, bran for ( hour, steam, and eh'ar. ^ 


(3) White on Pi-ack okound.— ( 1) Pad in the following.-- 
I 3 parts Iron liquor 2rTw. 

; b ,, Pod lapior 14 ' Tw. 

( 2 ,, water. 


Dry. (2) Print on Discharge White II. (3) Age, dun 
10 per cent. Logw(»od ext. 40° 4'w.' 

1 ,, sumach ext. 48“ Tw 

1 chalk. , 

.in 1 1 - 4 - ’ Dn the W( 

20 ,, glue size 1.) per cent 

( ,, soda ash. 

.' ,, Turkev-red oil 


On the weight of the i 


(4) Wash wadi, bran at 80" C, for half ,in hour, wash, dr\, ,ind clear in bleach- 
ing pow'der solution ^ Tw. A light soaping enhances the biilliancy of the white 
after “chemickmg,” 

(4) White on Claret okound.-- Proceed as in (1), but dye up in Alizarin 
Bordeaux. 

(5) Yellow^ on Red okoum) Ih-oceed as in (1), and after dyeing.aiid 
clearing the red, pad in a weak solution of a basic acetate of lead ; dry partially, 
and pass through ammonia vapour to fix the lead as hydrate, and then develop 
chrome yellow^ by a run through bichromate of soda, b grins, per litre. Wash 
well and dry. 

Scores of other colours can be dyed on slop-padded and discharged red and 
black li([uors, but the above will serve to illustrate the methods of work without 
giving further examples. 

Combined styles with Madder dyed colours and* Indigo have never been 
produced in very large quantities, on account of the practical difliculties that 
crop up botw^een the ageing and the dunging of the printed mordants. Many 
attempts have been made to combine the Madder style with the glucose 
process of Indigo printing, and some good work has been done in this way, 
but on the whole the process is difficult to work successfully on the larg6 
Sgale. The Indigo loses in depth of shade during the drastic clearing operatioms 
that are essential to the production of a bright red and a pure w'hite ; 
again, after the reduced Indigo hdM been re-oxidieed in cool Wna«|. j| 

o^ght to be washed well in cold water, whereas the moitlants pnnted 



tequire dunging in 'hot solutions. In any case one or the other must suffer to 
some extent, an^ consequently the style is but little used. 

Aniline black in combination with alumina and iron mordants constitutes 
one of the most important of all stylos of jirinting. The process of agoing is 
common to both, and the dunging opcnAions not only fix the mordants but at 
the same time mijirovc the black ; and if a I’nissiato black is omployc'd, the iron it 
contains acts as a mordant, thereby teraling to tone the shade of the black, wliilc 
increasing ite depth* 

(ioods printed m Madder red and chocolate mordants and sulphide or 
vanadium \nilme blacks are always aged by hanging m the ageing chambers for 
.‘1 to I (lays (if tins system is available); if printed with the prussiate Aniline 
bkmk, the black is d('velop('d l>y one oi two runs through the rapid agor, 
followed at once by a }).issag(' through gaseous ammonia to neutralise the 
free mineral acid liher.ih'd by tlu' sleamii g. In other respi'cts the treat- 
ment of the goods is identical with that given in the deseiiption of tlie jirevious 
pnjcesses for ordinary printed mordants such <>s 0 d’ red, lit) ('hocolate, etc. 

(/») The “Basic” ’Style Of Lite years the employment of basic Aniline 
colours in the dyed stales has mcr(‘as('d eonsid('rahly, d'iuy yield a. vast variety 
of beautiful shades, modm'ati'ly fast to light and soap , and as thty (;an he dyed on 
any insolnJdi' tamiat(', it is possihh' to apply them to the {iroduetion of effects 
analogous to those ohtaiiK'd by “ Madder dyeing” m most of its asp('ets. For 
this purpose, it suthces nx'rely to treat getods mordanted with red or iron lapior 
in a boiling stdution of some tannin matter, and then, after a good washing, dyo 
them in a slightly acid solution of a basic colour both iron and alumina 
form insoluble tannates, and these ti\ basic (colours practically ns well as tannate of 
antimony. From this it is evident that any iron or alumina, mordant, whether 
printed directly, or resisted, or discharged, can he utilised for ohtammg a range 
of effects altogether too w'ide to enumerate in detail In this way (by tanning 
iron and alumina mordants) most of the “Madder styles” can lie rejiroduced 
in a series of bright colours otherwise miohtamahle by any d\emg jiroeess in 
vogue before the discovery of coal-tar dyestuffs. 

Another method of applying basic colours by dyeing is to jirnit tannic 
acid on the cloth, then fix in tartar emetic, wash wadi and dye by jirmtmg 
several strengths of tannic acid, vaiious shades of tiu' same (colour are obtained 
by a single operation in the dye be(d\ ; and the tone of these same shades 
can be varied either by fixing the tannic acid with copperas (ImSO,) instead 
of with tartar emetic, or by treating the tannate of antimony mordanted cloth 
in a s(jliition of copperas before dyeing In both instances the bluish-grey 
tannate of iron is formed, and this modifies the tone of the colour suhsecpiently 
dyed. 

Still another, .iiid perhajis tin' most important method of apjdymg basic 
colours in dyed styles of calico printing, is that b«‘’<-‘d ujion the observation that 
tannic acid and tannUlc of antimony mordants arc capable of being discharged 
by caustic soda under the influence of steam. The cloth is first mordanted all 
over by padding, and is then printed with a thii;koned solution of caustic soda, 
steamed, washed, and dyed in a basic colour. The caustic soda dissolves out 
the mordant from the printed 'parts, and in the dye bath these parts remain 
undyed, so that they form white figures on a coloured ground. For working 
details of the Tannin Discharge Style, see “ Discharge Styles.” 

(a) Basic Colours on Alumina and Iron xMordants. — l^itterns produced 
in this w'ay live printed as usual with red ^or chocolate mordants, and for black, 
with Aniline black. After ageing and dunging they are “ tanned ” in tannic acid 
QT one of its many substitutes, soaped lightly, well w'ashed and dyed. The 
•‘|oApmg is not absolutely essential, but it facilitates, in a marked degree, the 
of ^ p\ire white and a good full quality of colour, 
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, Black and White on various grounds. 

Process : — 

• (a) Print Aniline t)]ack (prussiate) and 4 T. red. 

(i)Agc twice through the rapid ager, and after “gassing” in ammonia 
vapour allow' to he two days ii/ loose bundles. 

(c) Dung, wash and “tan” in-’for 100 lbs. cloth (full pattern) — 

2 ^ per cent, tannic acid | Dye half an hour at 70^ (A, wasli well in 
u V ammonia ( warm water. 

(d) Soap at 50” C. for 10 mimiteH in 1 part soap per 1000 of w'ater. This 

process is ojitional. WasIi well uiitil free from soap. 

(e) Dye as follow's for medium shades ‘ — 

1-2^ ])er cent dyestuff. 

2 ,, acetic acid 6” Tw. 

U ,, alum. 

water (a sufficiency). 

Raise the temperature of the dye bath to 80” (' in half !in hour, 
and then dye a further J hour at tliat Wash well. 

(./)Soap at 60 --70”(', until the whites an' clean, and tlu'ii tiiiish with a 
thorough wash. 


Examples • — 

Rose ])ink ^ per cent. Jthodamine B. 

I per cent.-J per cent. Methylene blue N. 
New blue B (Cassella). 
Methylene green (yellow shade). 
Auramine 0. 

Auramme D. 

Rhodamine 0 (1. 

Methyl violet. 


Blue 
Klectric 

(ireen 

Orange 

Violet 


1 

4 

1 


Darker shades arc obtained by operating 011 exactly the same lines, but with 
a stronger alumina mordant to start with, followed by a correspond in c- increase 
in the cpiantities of tannin and dyestuff ’ 

Thus' — 



Prnit. 

Tan. 

Dye. 

Navy blue 

G T. Bed 

2))/ tannic acid 

Past cotton blue T.A.l. 
(M., L. A 11). 

(h’imson 



1 J, % Mt'thyl violet 6 R. 

Plum . 

8 T Red 

4 % • 0 

1 1^% Past cotton blueT.A.T. 

1 11% Methyl violet G R. 

Peacock green, dark 

Olive . 

G T. Red 

■■*% 0 

*1% Methylene green (yellow 
shad(‘). 

1 2% Fast cotton blue T.A.l. 

I U% Auramine 0. 

Myrtle . 

8 T. Red 

.. ■ 

( 2% Indigo blue J. A. (Oeigy). 

) ;i% Thioffavine T. 

Dark Blue 

8 tdioc. 

3% 0 

2% Marine blue 8. 


Any of tlie above colours dyed on a Cliocolate mordant give duller shades 
the duluess depending on the proportion of iron present. Two- and three-colour 
etrects are obtomed by printing different strengths of mordant, say 14 T red 
4 T. red, and | T. red. Tan and dye as above. * 

Basic Colours on Phinteu Tannin Moedants.-Iu this method a 
thickened solution of tannic acid is printed on white cloth, and then fixed th?reon 
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by a run through taftar emetic or any other suitable antimony salt. If (juieter 
sWea arc required, the fixin^^ in antimony may be followed by a short treatment 
in a weak solution of feirous sulphate. This style is not much used, allhou|xh it 
yields good “catiK'o’’ ettbcts in a single dyeing. 

Two-Colouii ki'fk(U' on Wiime o hoi no. 


Prore.^R — 

(a) Print on \vhft,e cloth the two following Ihicktuied solutions of tannic luud 


Tanniin Mordant. 
oOO grins tannic acid. 

'2 litres acetic acid 9“ Tw. 
5.^ ,, gum tragacanlh ^ 

2 I ,, water ■* 


5% Tannin Mordant 

1 litres 5% tan. niord. 

I ,, acetic acid 9 ' Tw . 

l.l ,, tiMgacanth 07. 

V, ,, water 


10 litres 10 litres 

{h) I)ry after jiniMuig, and age twice through the rapid ager Ageing is not 
essential unless t.lii' pattmai eoiiiaiiis Aniline black, but it is advan- 
tageous, as it seems to h.\ tin' l.aiinie .leid on the libre bi‘tler, Pix 111 
the 01 (binary tartar (unetie bath--- 
*1 D 20 kilos tartar enietie, 
n „ ehalk, 

1000 lilies wat.er. 
and wash wi'll 


(^•) 


I)ye in any basic coloui 
pattern pmananentli 
10)1’ Pink sav 1 pc 

„ Blue 2 

,, Yc'llow ,, 2 


„ Navy Blue 2 d 
and various inixtuii'sof 
otlu'r mode shades. 


which doc's not stain the 

' 1 ' cent. lUiodamine 0 tp 
,, Thioniiic' blue t ) 

\ci idine vellow < J 
,, Ac’ndine yc'llow (J. 

,, Thionine blue t ). 

,, Nc'W' blue B 

Ihnk, Blue', ancl Vellow, for 


white' paits of the 


browns, oh\es, and 


The dyeing of miAtures of b.isic colours in the clyc- bc'ck or in the Jigger 
presents many dilhculties in jirai’tice, esjiecially if the shades dyed aie delicate 
and light 111 tone. Some dyestuTs combine with the mordant vc'ry cjuii-kly, even 
in the cold, while others dyc' up more slowly, the result being tlait, in most cases, 
the* ultimate colour is more or less unc'vc'ii m shade (ireatc'r regula,rity can be 
secured by the addition of acetic acid to tiu' dye bath, but this cannot be carried 
beyond a certain bunt, ancl even then it is not- a perfect levelling agent, although 
with care good results are obtaimal The Ih's]., method of dyeing level shades 
with small ])erccnt;lges of mixc'd basic dyeslutls is to nlo}> /xtd the mordanted 
goods through an acid solution of the colours, instead of dyeing them m a larger 
bulk of water, as is necessarily the case in the dye beck, and to a Ic'ss degree 
in the jigger. After padding, the goods arc' dried over steam heated cylinders or 
through a “hot flue,” and thc'd passc'd, m the rope state, into a dyc' bc'ck filled 
with boiling water - the “sc-aldmg off” beck. During this process of “scalding 
off,” wdiich lasts 15-30 minutes, the dyestuff is completely fixed on the fibre, and 
the colour that waxshes out of the unmordanted parts of the, cloth is so com- 
pletely tak«i up by the mordanted parts that the water m the dye beck is 
scarcely stained. 1 ndeed, the fixation of tlie colour is so far advanced after padding 
and drying that cold water hardly affects the mordanted parts of the cloth at 
all, dissolving out only that portion of the colour which adheres to the “ whites ” 
• or unprinted parts. 



In order to obtain regular results the pressure of the squeezer bowls of 
padding mangle ought to be regulated in such a way that the cloth carries itfi 
own weight of dye liquor into the drying apparatus ; and a three-bowl mangle 
ought to be used in preference to a two-howl luachine, because it is possible tc 
arrange it so as to allow of the cloth pasMng twnce through the padding liquor, 
with a “s(iuee/('” between each passage, — an advantage which ensures a bettei 
penetration of the dyestuft into the body of the fabric. 

Examples : — 

bioiiT OijvE (100 kilos cloth). 

I 30 grins Kliodaminc 6 (1. 

723 ,, Acridine yellow (b 

1 per cent, dyt'stufl'— 2 13 „ ThioniiK! blue (). 

10 litres acetic acid 2 ‘ Tw. 

1 90 „ w..ter. 

bAWN (100 kilos, cloth) 

1 80 gnus, llliodaniinc 0 (1 
900 ,, Acridine yellow (J 

l per cent (lyesinu -- 20 ,, Tluonine blue (). 

10 litres ae(‘tic acid 9" Tm 
I 90 ,, water. 

Slop-})ad any taiinin-inordantcd cloth in the above dye liquors, at u speed 
ayd with a pri'ssure on the mangle howls that will allow the cloth to absorb its 
own weight of hqu<»r. Then dry , “scald oil ” for 20 minutes at the boil ; wash 
and soap as reipiired. 

The two chief advantages of the slop-paddmg method of dyeing basic aniline 
colours are - (1) great uniformity of shade ; and (2) increased output, due to the 
speed at which the goods arc dyed A saving of dyestuiV is also elfeeted, because 
practically noiu' comes off m the hot water hecks, while m onlmary dyeing the 
bath is rarely exhausted. Purer colours, too, are obtained, and any modifica- 
tions of shade that may he necessary are rapidly and easily made. To see the 
sliadc yielded by any mixture, all that is required is to dij) a part of the cloth 
under treatment into the dye lupior, pass it at once through the mangle by 
hand, dry it sharply, and wash it immediately in about 23 times its own weight 
of boiling w'ator , then dry it again, and cfimpare it with the standard to be 
matched. 

The disadvantages of working as above are~(l) that the cloth reipiires 
drying before padding ; and (2) that the drying apparatus must be cleaned for 
each colour dyed. If, however, the first few dry cans are wTapped woth calico, 
this second objection is of little moment. Most of the soiling takes place on the 
first four or five cans, and if these be wTapped it is a simple matter to change 
the WTapping. Of course, if pinks follow greens, the whole range wull require 
cleaning by running “wet grey cloths” for some time, taking care to see that 
their position on the cans is altered coiitinnally so as to make sure that the 
whole w'orking surface of the drying cylinders (cans) is clean. But, as a rule, 
pinks and similar delicate colours are jiadded on mangles specially reserved for 
what are known as “clean colours,” the “dirty colours” — greens, blues, Slates, 
. purples, etc. — being dyed on other machines. 

The slop-padding method is only economical for large quantities of goods, 
The extra drying operation is then more than counterbalanced by the improved 
quality of the work as regards uniformity and evenness of shade in the different 
lots, and increased speed of production, owing to the fact that hundreds of pieo^ 
can bo dyed coTitinuously. For small orders the ordinary methods of dyeing ar^ 
the cheapest and most convenient ; and even if they are somewhat liable to 
imgular results,- and demand more care in their working, |hey, at 1^ 



with the necessities 'of previously drying the cloth, and of cleaning down the 
drying inachinel at frequent intervals. 

(r) The Chrome Mordant Dyed Style. 

( 'hromuiiii mordants, cxc(q)t when mi.ved witli colonring matters as in the 
steam style, are rarely printed ^on eloth alone, owing to tlie praetieal dithenlties 
in fixing th-cni satisftictonly wlien so .ipplied* The ordinary chromium acetates, 
auljihatc-aeetates, and mtrale-aeetate^ all di'posit a certain amount of chrominm 
oxide on tla'^^ihre, hut it is unevi^ Iy distributed, and as a rule gives irregular 
work when dyed up. 

It might !)(' supposed that ehromhim .cetates woiikl behave like the acetates 
of iron and aluminium, but tins isgatt Iho ease by any means Such chromium 
compounds as arc enpable of ajiplieatio'n In jivmting are too stable to dissociate 
during the “ageing” proecss, ivith one e iception, - they <lo not seem in practice 
even to decompose, fully ' -eeitainlv not, regularly on steaming, (hi the other 
hand^thosi' eompounds th.it readil) yield their chroiniiim to lh(‘ libri' are only suit- 
able for padding in a slo]>-pad(bng manele, hceause, iilthough they dissociate easily 
enough, they do so too rapidly and unevenly during their run thiongh the 
drying apparatus^ of the ])rinting niai'hine .Moreovei, in pu'senei' of thickening 
agents, they ari' ('vceodnigly liable to decom])ose spontaneously, with disastrous 
results if till' printnii^ is procoech'd with hi', foie the (lecomposition of the “colour" 
IS observed ()u the w hole, tlu'refore, chromium mordants may he regarded as 
iiusuitablc for printing, except m oombmatiou with colounug matters as in 
tlie “steam style." 

J; The above ineiitioued exee[)tiou to the gimcral ruli! is not, properly Bpi'akmg, 
i chromium compound, but a mixture of bichromab* of potash, magnesium 
icetate, sodium thiosulphate, and a little ammonia. Tliis mixture, thickened 
|ith starch paste or British giim, is stable m the cold, or at the ordinary 
lemperature end without a(‘, cess of liglit, but wlien printed, dried, and steamed 
Pie constituents react upon each other. Under the influence of steam and 
[uagiicsium acetate, the tliiosiilphate reduces the bichromate to the basic state, 
and chnmiu; oxide is ilepositcd on the fibre Tlu' prmteil goods are then either 
waished at once, or they may lie passed quitddy througli a o jier cent, solution of 
soda ash at the boil, in order to ensure the complete jirecapitation of the chromic 
pxide. Any colour that is used with ehroimnm mordants in the “st(‘am style” 
is suitable for dyeing on chrominm mordanted cloth ohtained as above 

The dyeing is carried out as .already deserihcd for Madder colours, the only 
difference being that the goods leipiire no oiling or steamniii:, thougli these 
processes do in some cases improve the urilliancy of hotli c.olours and white. 

a rule, however, a good soaping, followaal hy alight “ chctnicking,” is quite 
Sufficient to clear the “ whites.” 

' Either a steam brigwood black or a prussiate Aniline black may he printed 
in combination with this mordant, both resist the dyeing operation, but Aniline 
iblack must be used if it is intended to fix the mordant in soda ash after steaming. 
lA recipe for the preparation of a steam chrome mordant will be iound in the 
chapter on Mordants. 

Acetate of chrome and basic sul])hate of chrome, tlnckened with tragacanth, 
tire sometimes used for printing on goods mordanted witii chiomium oxide (by any 
of the usual padding processes). They are fixed by a short steaming and a run 
through boiling soda ash. (hi dyeing, a fjwo-tonc efl’oct is obtained , or if black 
and a discharge acid have been printed along with strong chrome inordants, on 
cloth lightly mordanted* all over with any of the mordants suitable for that 
purpose, a four-colour effect is produced, consisting of a black, white, and dark 
ioblour, QU a lighter ground of the latter. Used in this way, basic acetates 
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and sulphates of chrome are useful mordants, but used alone, on white cloth, 
their irregularities are too pronounced for them to be of much 'use in practice 
except for multicolour dyed work, in which their unevenness is, to some extent, 
mjiskcd by tlu' other shades. 

A reduction mordant Hinnlnr to, and 'suggested by, tlu‘ above steam chrome 
mordant of KoecJdin was workc'd out by one of the authors m 1904. It was 
never introduced on tie' lai'ge scab', although it gave satisfactory and con- 
sistently good results in a senes of hulk trials The < riginal exjieriments 
w'ore made with the old hydrosulphite N.F. (M , L, c'c 11 ), but in the followdng 
formulae this has been n'placed b_\ Kyraldite ('. (‘\tra ])at. ((Ussellag though any 
similar sulplioxylate will answei (piite as wed Of the two r('ci[)es given below, 
the second is perhaps the Ix'tter ; strict coiiiparison, however, was not made. 



•1. 

11. 

Bichromate of soda 

. :i,000 grins 

:i,()00 

Caustic soda HH® Tw 

2,000 „ 


W ater 

10,000 „ 

9,600 

Sodium acetate 


2,750 

Ammonia 25 per cent. 


500 

llyraldito (5 extra pat. 

. 1,500 ” 

1 500 

Gum tragacanth b percent 

5 : 1,500 „ 

32,650 


50,000 

50,000 


Print on white cloth, dry, age twice through a hyrlrosulphite ager a^t 
100°-102'’ C. ; pass for 2 minutes through a boiling 2 jier cent solution of soda 
ash; wash w'oll and dye in Alizarin, Cmrulein, Alizarin heliotro])e B B, Alizarili 
orange, Anthracene brown, Oallocyanine, Persian berries, or th*^'^’*-'Bron barkl, 
or any other mordant colour which gives a ph'asing shade' on chrome mordants i 
By replacing the greater part of the tragacanth with water, the samct 
mixture may be used for slop-padding with excellent results, as judged by the! 
limited number of experiments made. ' 

Taken altogether, the “ printing-on ” of chromium mordants is of con: 
paratively little imjiortance. Similar etlects and a greater variety of tlien 
can be obtained more easily, rapidly, and with greati'r certainty of success 
from the same ('oloiirs by direct as in the steam style / 

The discharging of {ridded chronu' mordants, and of paddt'd “steam chrome 
colours,” is one of the more important branches of modern calico printing, d'he [ 
previously mordanted cloth is printed with citric acid, and thi'ii “aged,” fixed,! 
and dyed The acid dissolves out the mordant, with the result that a ^vhite 
pattern on a coloured ground is obtained. Similar styles are produced by i 
printing oxidation discliarges on cloth padded with ordinary “steam colours.” ' 
The padded goods are dried, pi;inted at once wdth the discharge, and steamed 
as usual. Details of these processes wall be given in the, section dealing with. ^ 
“ Discharge and Resist Styles.” 

Remarks on the Dyed Style in general. f 

I 

III all dyed styles m which part of the cloth is left unmordanted, or in | 
which very light colours are employed, it is essential to tlie attainment of 
successful results, as rejiresented by bright level colours and pure whites, that 
the followdng precautions be observed : — 

(1) The cloth must be thoroughly hleached. To test this, dye a fent off 
the pieces in question in Alizarin before the cloth is put into work : no streaks, 
cloudy patches, or stains of any sort ought to be apparent, and the slight tint 
given by the Alizarin ought to come out on soaping. 
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(2) Cloth that been used for “hack pjrcys’’ ought not to employed 
for the dyed stales. It is often very didieult to bleach out tlie last traces of 
the colour and mordants that havt' betaj transferred to “back greys" from the 
printed (‘loth , and if they an* allowed to remain, they invariably dye n[), showing 
as a faint secondary jiattein. Such “back greys" may apjiear pi'rteetly ^\hite 
after bleaching, and aic (jnitc suitabh' for the “steam styh's’ or Andnie black 
discharg(' styles, but for tlu' Madder stvh's it is lasst to avoid all risk by 
employing .new “ ftH'Vs ' only Thesf* should be bleai'hed until they are 
perfectly fiaa' fioni all foreign niatleis whatsoever, Oiherwise tlii'y ari' piactically 
c,ertain to contract stains in dyein<’ 

{?>) Th(‘ mordants must be |)ropeil) fixed b\ the “ageine and “dunging'’ 
processes, and before the goods aie (mten'd into the d_\e bath they must be freed 
from all traces of the thickening^ agents usial in printim: Negh'ct of these 
points means uneven colours oi stanc'd “ wind's ' 

(4) In order to secure pure whites, the dyed goods must be ilaaoughly 
washed in water to remove all loosidv adhoiane dyestull before lhe\ an* side 
mittc 1 to the oiling aifd steaming processes 

(5) The dyeing must be conducted at a tmujicrature not e\ce(‘ding 75“ C. 
for Alizarin and (.illicr mordant dyestuds, unless the cloth be jin'pared in oil. 
when it niiiy, with advantage', Im' dyed at a higher temperataire. 

(()) The linal operations of soaping must ix' siitlicieiitly drastic* to ch'ar tlie 
whites and brigiiten the colour, by rt'iiiovnig that jiortiou of the latter which 
lies, more or less, on the surface only Too much reliance ought not to be 
placed on the bleaching juoperties of the bleaching solution used in the last 
operation of all. 1 f this has to be rcpc'ated two or three tames to lirightcm up 
a dirty “ white,” the colour is certain tosuller both in hnghtness and depth. 

(7) fn dyeing basK' colours, keep tin' dy(‘ batli on tin' acid side by the 
addition of acetic, lorinic, or sidphurie acid oi {lotasii alum These assist greatly 
in presi'iwing the purity of tin* wlntc 

Other d}ed styles based ujxm one or otber of tlie foia'gomg aie iii use, but 
they are either modificaiious or coinlmiatious of tliose aln'ady given, and call 
for no special mention. 

Ikitterns yiroduced b\ the discbaiging of Tuike\ led. Indigo, etc., may be re- 
garded, in a sense, as belonging to tin' “ 1 )yed Styh's.” Their eliaiacteristie haitures, 
however, are due ('iilircly to the apyilication of discharging agents, and tlu'refore, 
although the y)reliniina,rv dyeing of the cloth is certainly an cssiailial (and the first) 
stage in their production, llu'y must lie classed as “discharg('s " , and as such they 
will be described, along witli other “ I fiscliarge Styles,’’ m aiiot, her part of this 
work. The dvciiig of tlie cloth, however, may be coun eiiK'utly di'alt with hen'. 


Turkey Red. 

Turkey red is m^ely a Madder oi Alizaiin red, dyed by a special and 
lengtliy process whieli renders it not only exe('ssively bright, but idso extremely 
fast to all the various destructixm agencies to wdiieb textile fabrics are exyiosed. 

Turkey red may bo considered as (juite fast to light, soap, weak mineral 
acids in the cold, w*eak alkalies, and to all but the most jiowerfiil oxidising ('uid 
reducing agents. In short, it is one of tlio fastest colours knowm. 

The dyeing of Turkey red is a special branch of the industry yiractised only 
by a few large firms. It involves a long series of coiisecntive operations, for tlie 
proper perfoimance of wbicli an extep^ive installation of special plant is 
required ; hence it can never form part of the routine work of the smaller jirint- 
^ works, whose output all* told would be too small to cover cost of production. 
^/Turkey red of a sort is dyed in many works, but it compares very unfavourably 
A with the magnificent productions of the great firms who make it a speciality. 



m:' 

" Tlie <iistmgul8hmg feature of Turkey red is thu \n ui*t vjiwm ^**4 

cjlive oil or its preparations, the “Turkey-red oils” of comme'Vce. Castor oil;' 
oleines and other sulphated oils ai-e also used with success. *j 

The cuiployuieiit of pure hot olive oil, with its accompanying processes of 
drying at a high temperature and ])asfmig tlirough “soda” baths, has become- 
almost, if not altogether, obsolete since the introduction of “soluble oils.” 
Formerly it \va,s lu'cessary to pad the cloth 1 H times througli olive oil emulsions, 
followed by long exposures to the all, and a 2 hours’ drying in stoves at 60” C. 
after each padding. The oiling, tla'rcfore, took several days to accomplish, not. 
to speak of the time subseipiently occupied m “ soda-mg,” steeping in water to 
get rid of the sod.i, treating in sumach, mordanting, dyeing, and c.learing. The 
whole process was a (picstion of weeks. 

The greatest improvement in Turkey-re(| dyeing, and tan' which shortened 
the process to days, was made hy^StemeV of Accrington, who miprcgnatod the 
cloth with the neei'Hsarv amount of oil iu a single operation, ’riiis was effected 
by padding the cloth ihrongh hot olive oil, kept at a constant temperature of 
110” C. The oxidation of the oil was commenced hv hanging the goods. for 2 
hours in a stove (hanging ehamher) mamtamed at 70° ('. The goods were then 
taken out and passed, in the ojien width, 6-7 times through a solution of soda 
ash 4“ Tw., follow'cd by a storing of 2 hours at 75° ( 1 . aftei' each passage. 
They were fmally “soda-ed” at 40" (!. in a V Tw. solution of soda ash, dried 
2 hours at 70° (h after washing out the soda, and then mordanted, dyed, and 
cleared in much the same wav as in modern ])Vocesses. 

Steiner's process, m turn, gave way to tlic presenbdav methods, which yield 
ecpuilly good reds, and, when properly carried out, eipially fast ones. For 
discharge w'ork, it is not necessary to dye a shade <piite as fust as is i-equired for 
plain reds, for in any ease the red ground will long outlast the colours printed 
upon it , and if it is fast eiiougli to withstand a, run tbrongli a powerful decolor- 
ising agent like “chemick” at 16' -IS” Tw., it leaves little to be desired on the 
score of fastness. 

Those interested in the old })roeesses wilt find detailed accounts of their 
practical working in A Manual of Dt/eiiuj, hy Knccht, Jhiwson, and Loow'enthal, 
or in The Dyeiiaj of Textile FahricK, by the late .1. J Tlnmmel. 

In most modern processes the frcfpient and tedious operations of passing the 
cloth tiirough alternate baths of olive oil emulsions and solutions of sodium 
carbonate, followed by “stoving” after each, have been re])laeed by a single 
run tlirough soluble “Turkey-red oils,’’ follow^ed by one “stoving” or one 
“steaming” process. This is especially tlie case for Turkey reds that are 
intended for (lischargiiig. For the fastest reds, however, the oiling and stoving 
are often repeated four or five times, and the treatmeut in dilute alkaline solutions 
is also practised, with questionable reason ; probably it is a survival of the older, 
methods, though it is not unlikely that a final run through soda ash removes 
superfluous oil from the cloth, and renders it more capAhlc of attracting the 
mordant. 

The Turkey-red oil (oleine, sulphated oil, soluble oil, etc.) used may be 
prepared from eitlii'i- olive or castor oils. As already described, these are treated 
with sulphuric acid, and the resulting sulphated compounds are neutralised; 
with caustic soda, ammonia, or n' mixture of the two These neutralised oils 
are the Turkey-red oils of commerce. 

The steaming or stoving of the cloth after oiling is not absolutely essential 
to the production of a brigtit, full red, hut the oil must be decomposed at some, 
stage of the process, and therefore, if the cloth has been mordanted in aluminium, 
salts before g^teaming, the necessary decomposition of the oleine is brought 
iby dyeing at the boil. Oiled elotli, jvhether steamed or not^ 

|]^perty of attracting and fixing ’^h|, inoidttntk ao(K)rdiBlE^’i^ 
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ou mstec^med cloth the mordant consists of the aluminiimi ooinpounds of 
^oth the ethers and the fatty acids, while on steamed cloth it consists of normal 
aluminium oxyoleate or trioxyolcate, according as olive or castor oil h.is heen 
* employed. 

Tiic addition of tin to the aliiminiiiin-oil mordant improves the shade of the 
red. The tin may he introduced as st.innate of soda into the oil jirepari', or 
as stannous chlorido^info the acetate, or the Jiasic sulphate of aluniin;i mordant. 

Lime i.s*another ('ssential coii.stitu('nt of the Turkc;, -red lake , and if the water 
used for dyeipg is not (;alcaieous, an addition of chalk oi acetate of lime must be 
made to the dye bath. It c.ni .dso he introducetl hy fixing the aliindniiiTn 
mordant 111 a warm dunging bath containing chalk -a process which is usually 
adopted, if only to ensure the eompleL* ti Jitiou of the mordant. 

In the dyeing operation llu' Kunperalure is lietter ki'pt at about 70 C., 
especially if the cloth i, only lightly eh.irged with oil ; if, however, a larger 
amount of oil is present in tlie fibres, tlu' tmuperaturc may Ix' raised, at tlie end 
of the dyeing, to tlu' boil, though no useful purpose is sm ved thereby, unless it 
hajipeii that tlie oil-prejiarial cloth has Ixh'u mordanted iii alumina without a 
previous stoving or steaming, in which case the oil mordants undergo the 
necessary (li'eomposition at the higher temperature. 

On cnfergiiig from the dye bath the goods are of a dull I'eddish brown shade, 
totally unlike the brilliant red into which they are converted by subsequent 
processes. This brown colour is a conqiound of aluminium alizaratc iiiid basic 
aluminium oxyoleate or trioxyolcate, together with a small (juautity of calcium 
o.xyoleate. When its basicity is neulralist'd by im'ans of a second oiling and 
steaming it becomes a briglit red, tlie i>nlliancy of whudi is further increased 
by subjecting the goods to a long Vxul in soa}> and a small quantity of siannoiiH 
chloride, follow’cd liy a quu'k run through -icid, and a liiial run through hypo- 
chlorite of soda. 

The following is a rrsumv of a process usixl on the large scale tor the jiro- 
diictioii of a hluisli Turkc) red dyed specially for disch.irgmg : the cloth used is 
only half hlcachud, cx])erienc(' having shown that the liiiest reds are obtained on 
goods that have not been tioatcd m bleaching powder solutions. Half hleaehiug 
consists 111 boiling the giayy cloth throe times m caustic, soda, followed hy souring 
and washing after each hod The first boil lusts for 10 hours at M-lb lbs. 
pressure in any type of kier , the second and third bods occupy H and 0 
hours respectively at fiom I-lo lbs. piessuie The goods arc not dried after 
bleaching, but simply sijuee/ed to frei' them from ('xcess of wati'r ; they an; then 
sent directly through the processes given below. 


Turkey Red for Discharging. 

(1) Slop-pad the cloth direct from the 'Hutcli-house, and, before drying, 
through a 1 per cent, solution of olive oil oh'ine, and then dry over copper 
cylinders. 

(2) Prepare (slop-pad) in 5 per eenl. olive oil oleine ; stove two hours at 
70“ -75'’ C. ; pass through a siilutioii of carbonate of soda at IT Tw. ; W'ash 
through one bock in the open width, and dfy. The soda and wash becks are 
worked in sequence, and the drying machine is also arranged to work with them, 
80 that the process is contmuouH. 

(3) Prepare again in 5 per cent, oleine, dry, and steam m loose bundle form 
for hours* at 4 lbs. pressure (cottage sttamer). 

(4) Prepare the cloth after steaming in — 

, . kilos, stannate of soda, 

. 30 litres ricinoleate of ammonia 50 per cent. 
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The solution is contained in a machine similar to a “ fiy dunging ’’ range, and 
provided with a pair of mangle bowls at the exit end. The cloth runs through at 
the rate of 30 yards per minute, and is in the liquor about 3 minutes ; dry and 
stove 2 hours at 60“ C., or simply dry and allow to lie in pile until wanted. 

(5) Mordant, in a similar machine, through basic sulphate of alumina 8° Tw. or 
red li([uor 8" Tw., both at a temperature of 35“ (!. Dry over copper cylinders. 

(6) Repeat (5), and allow to he a day or two. . 

Basic Sulim iatk ov .Alumina 
r ( 300 kilos, alum. 

i 3000 litres watcu 
Add gradually 

j 41 J kilos, soda ash. 

( 1000 litres wah'r. 

(7) When the goods an* wanted for dyeing, lix them m a solution of 
binarsenate of soda and chalk at 10"'- oO^ C. Idle fiMUg is performed in a 
continuous machine of at least 1 becks, provided with top and bottom rit-llers, 
over which the cloth travels in the open width. 

IsT Beck. 

5000 litres water. 

100 ,, binarsenate of soda 18“ Tw 

50 ,, glue size 15 jier cent. 

21 kilos, chalk. 

2ni) Beck. 

5000 litres water. 

5 ,, binarsenate of soda 18" Tw 

Sun and 4 tii Becks —W arm water 

After fixing as above, wash .igain, and ])roceed without any drying to 

(8) Dveinc. 

6 per cent Alizarin 20 per cent, blue shade 
5 ,, ,, ,, yellow' shade 

1.', ,, ground sumach. 

’2l ,, Turkey -red oil 20 per cent. 

Raise the temperature of the dye bath gradually during the course of an 
hour to 75“-80“ C., and continue dyiiing at that temperature for half an hour. 
Take out of dye, wash well, .squeeze, and without drying 

(9) Prepare in 5 per cent, olive oil oleine, jiartly neutralised w ith annnqiiia. 
Dry, and then — 

(10) Steam for 1 hour at 5 lbs. jiressure. Wash and clear. 

(11) First Clearim/.—lhW the goods for 3 hours at 4 lbs. pressure with 
4 per cent, soap (palm oil, cotton seed oil, or Marseilles), 3 per cent, soda crystals, 
0-2 per cent, stannous chloride, 2 percent, oleine (40 per cent.), and a sufficiency 
of water. Wash well in spiral washing machines, and proceed to the second 
clearing without drying the goods. 

(12) Second (Jleanmj.-- Boil again for 3 hgurs at 3-4 lbs. pressure with 
2 per cent, soap, 3 per cent, castor , oil soap (50 per cent.), 0 2 per cent stannous 
chloride, and sutficient ammonia to dissolve the stannous ricinoleatc precipitated ; 
take out, wash thoroughly to remove all traces of soap, and, without drying, 
proceed to the final brightening processes. 

The boilers in which these clearing operations are carried out are of different 
types : some are practically identical with and work with the same intermittent 
action as the ordinary low-pressure bleaching kier, that is, the clearing liquor 
is circulated through the goods by means of a puffer pipe and a stea^ 
steam injector; others are simply large ** jacketed” or, double-^jas^ 
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like a colour pjyij.bul stronger, and fitted with lids which can be bolted down 
to make a steam-tight joint with the rim of the pan. Steam may bo admitted 
to the interior of tlie pan, and tlio lid carries a safety valve. Tlje liquor, 
therefore, can l)e boiled both by live steam and by tlu' steam circulating between 
the inner aiid outer ca.sings of the pan. Whatever tyjie of “clearing boiler” 
is adopted, must Ix' made of copjier, since it is obvious that, at high ti'inpera- 
tures, the goods would be, stained b} coming into contact with iron. In many 
works the • ‘Udearing boilers” serve the double puiqiose of “clearing” and 
“steaming '^the dyed goods. Foi the second steaming (ojieration 10) the oiled 
and dried goods are packed loosely in the boiler, and then steamed as long 4is 
reijuired at the necessary pressure, 

(Id) Br/</hfenni<i,~ After the “S('<*ord ch’aring ’ the now bright red cloth 
is further treated in order to give tiu' W(‘ll known brilliancy of a true Turkey 
red. For this purpose 't is passed in the i ope foim tluough successive liaths 
of — (1) hydrochloi 1 C acid 1 .F-ll” 'bw , (d) eold water, (d) and (1) warm water; 
(5) soa]) : (G) and (7) hot water, (<d) cold water, (9) soda chemick d - 1" Tw. ; 
and (^10) wati'r. All Tiiese ojH'rations an' pel formed in a continuous machine, 
furnished witii squee/ang bowls at convimumt inteiwals, to prevent the successive 
baths becoming too highly eontaiinnati'd with tlu‘ lupior carried forward by the 
cloth from the preceding beidvs 

(Id) Finally, the cloth is washed thoroughly, hydro-extracted, and dried by 
hanging m stoves, at a low tem])eratur('. 

A faster and more intense 'rurkey red is obtanu'd by padding the cloth 
4 times in a o per cent solution of ammonio soda olive-oil olmne, follow'd! each 
time by a 21 hours’ stoving at 70“-7r)“ (! A light treatment in dilute soda ash 
(F Tw.) is then given, and, after drying, the cloth is mordanted, dyed, cleared, 
and brightened as a,bo\e. 

Anothi'r method of dyeing Tin key red was worked out and patented by Frban 
A Speeht In this process tin* Alizarin is dissolved in ammonia and then 
diluted with Inne-frce water, and mixed with the requisite (piantity of Turkey- 
red oil. The cloth is padded in this solution, dried in the “hot Hue,” and then 
passed at once through a second bath containing the necessary mordants. Tho 
development and Hxation of the colour lake is brought about by Ht(*aming the 
goods for 2 hour's, I'ommencing without pre.ssure, and hnishmg at a pressure of 
2 atm. After W'ell washing, the red is treated as already described. 


Turkey Red (Erban-Specht Process) 

(1) I’ad tlie bleached goods in-- 

/ 20 kilos. Alizarin paste 20 per cent. 

I 5 litres ammonia 25 ])cr cent 
\ 40 „ ammonio-soda oleine 25 ])('i «ent 

( Imie-free water to 100 litres or — 

(2) Dye m the hot flue, allow to cool, and then pass cold through the 
following mordant ; — 

i 2 litres red liquor H'^rw 
I J ,, acetate of lime 28“ Tw 
(7J ,, water. 

Dry in the liot flue and then — 

(3) Steam for 2 hours as follows ; — 

1 Tiour without pressure. • 

4 „ at a pressure of 1 atmosphere. 

I „ „ * „ 2 atmospheres. 

(4) Wash well, and soap with 2 per cent, soap at the boil for 15 minutes. 
\ (5, 7, 8, etc.) Clearing and brightening operations as for other Turkey rods. 
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It ixtsty 1)6 iiot6d. in passing thftt firbftn 4? Spfecht^s jj* wv/odo id up^uiuoiuic »iiy ^ 
other mordant colours, and also to iron and chromium mordants. It is not 
much used for Turkey-red dyeing in this country, if at all. 

Goods intended for discharging by the “acid” process may be dyed with 
any brand of Alizarin , free chlorine destroys both blue and yellow shades of 
rod. On the other hand, the caustic soda discharging process is best suited 
for the yellow shades, the blue shades yielding good “whites” only with 
difficulty Indeed, red and ])ink ellects are frecpiently produced by taking advan- 
tage of the greatt'.r rcsist.ancc of bluish reds to caustic soda. The cloth is dyed 
with a mixture of blue and red shade Alizarins, and is tiien discharged with 
caustic soda just sufficiently strong to dissolve out the yellow Alizarin- or 
Flavopurpurin -lake. 

Indigo Dyeing / for Printmj Purp{>ses). 

The method of dyeing Indigo on vegetable fibres is based upon its property 
of being converted by reducing agents into indigo-wbite, wjnch is readily sojnble 
in alkaline solutions. When cotton is impregnated with these solutions and 
then e.xposed to the air in the wet state, the indigo-white is re-oxidised to 
insoluble iiidigotino, and as this is precipitated in the fibres' Iheinselves the 
resulting colour is fast. The alkaline solution of iiubgo-whitc <‘Oiistitutes the 
Indigo Vat. 

The reducing agents used in practice are ferrous sulphate or copperas, zinc 
powder, zinc foil, and hydrosulphite of soda, and the alkaline solvents are for the 
most part confined to lime and caustic H()da. Tlie ingredients composing the vat 
give it its distiugmshing name. 

The “Ferrous Sulphate or Copperas Vat” is rarely (iver employcfl nowa- 
days for dyeing Iiidigo-hliie intended for calico printing ])inj)oses The white 
given by discharging is not so pure as that obtained on a blue dyed in a ziiic, or 
in a bydrosulphite vat, besides which a large amount of sediment is always 
present in the copperas vat, and as this contains a good deal of Indigo, it entails 
considerabli' loss unless stops arc taken to recover the Indigo. In any case a 
certain quantity of dyostufTis always lying useless at the bottom of the vat in 
the form of a bulky llocculcnt precipitate of a compound of ferrous oxide and 
indigotme. In view of the fa,ct that the Copperas vat has been replaced by 
more suitable methods, it is not considered necessary to go further into the 
details of its manipulation. 

The “Zinc-Lime Vat.” — Zinc powder in presence of Indigo and lime rapidly 
reduces iiidigotino to indigo white. Thus — ' 

+ Ca(OH)2 + Zn = Cj,.H + ZnO/ki. 

The indigo white dissolves in tlie excess of lime present, and the solution 
forms the “ dye vat.” 

The projiortions of the ingredients employed in setthig the Zinc-Lime Vat 
vary according to their quality, and, when natural Indigo is used, according to 
the percentage of iiidigotine that it contains. Taking the synthetic products, 
Indigo or Indigo pure B A.B.F., as pure indigotme, the following pro- 

portions will represent ajiproMinately the relative amonnts used on the large scale: ’• 

Sto(;k Indigo White. 

‘ 20 kilos. Indigo pure (or 100 kilos. 20 per cent, paste). 

40 ,, slaked lime. 

80 litres water at 45“ 

Mix well together and add 

12 kilos, zinc powder. 
w6ll,_ aad miqntain at a erf 



tip well from t^me to time. While the reductibn of the indigotine is proceeding 
the rest of the vat may be set as follows : — «. 
j 4000 litres water. 

1 kilo, zinc powder. 

( 4 kilos, slaked liiue. 

Stir well to thoroughly deoxidise the water, and (lien add a.s niueh of the stock 
solution of indigo white as is.reijuired. llaki' np frcipiently, and then allow the 
precipitate, to settfe. If the vat is in good working order, it ought to he 
suthciently clear to use in about .in hour or an hour and a half after the stock 
solution has been added. * 

If desiri'd, the same \at may hi; ma(l( by mixing all the lugicdii'iils together 
in the first instance with aliout 12 kilog' amines of coarse iron lilingsand borings, 
which act mechanically, and pronwhu the more rapid reduction. 

A good Zincdiime Ahit has a suhstanl al blue scum or “Hurry’’ on its 
surface, IS of a clear amber colour, and whenstiircd up shows broad blue veins 
all over its surface. 

.‘iiiother zinc powder \at is made by re])laciiig lime with caustic so(ia thus:- 
^ -I- -NaOi I -- ( \,Jii2^^‘/ ^2 + h 

The indigo white dissolves iii tlie excess oi caustic soda, jiicseiit m the vat. 
Zinc hydiatc is soluble in excess of alkali, with winch it combines to form 
zincate of soda (ZiiNa^O.,), as shown in the above eipiatioii , and as an excess 

of caustic soda is essential to dissolve tlu' reilnced Indigo, it follows tliat a 

portion of the zinc is always in solution 'I'lic alkalinity of the vat must 

not 1)0 ])nshed too far, how'cver, otherwise both the shade of blue and the 

clotli itself arc liable to snirer. 

Both the Ziiu^ hiinc and the Znic.-Soda vats are liable to the (h’h'ets of 
“ muddmess ’’ and “fiothing,” due to tin; slight hut conlmnous I'volution of 
hydrogen. ( f these defects are slight, it is nsnall} sollicient to stir up the vat 
for a short tiiiie and then allow' it to settle again before use , hut if they jiersist 
after this treatment, an addition of Indigo must lie made, since the evolution of 
free hydrogen (giving rise to froth, and kia-ping the sediment in constant motion) 
only takes jilaee in presence of cxci'ss of ziiie, and after the Iiidigo has been fully 
reduced. In these circumstances, the longer the vat is allowed to stand the 
w^orse it becomes, and nothing will improve it. hut the addition of further Indigo, 
followed by a vigorous “raking up.’’ After standing for I! hours the vat should 
then be settled suthciently to allow of the dyeing operations being lesumed. 

Although the initial cost of Zinc I*owdcr N’ats is greater than that of 
Copperas Vats, they offer connterbalaneiiig advantages whieli render their use 
more economical. In the first placid they are very sini])le to set, and then, 
again, the. absence of ferrous hydrate reduces the loss of available, indigo by at 
least half, that is, from about 20 per cent, 10 per cent. ; and evisi this loss is 
not due to the formfition of an insoluble (‘.ompound of indigo, but to the fact 
that a good deal of the reduced Indigo remains as such in the useless sediment 
at the bottom of the vat.^ As the vat is exhausted, this Indigo can hi' brought 
into use again by stirring it u])^with more water and a little alkali, in winch case 
it serves as a weaker vat for light shades. Little by little, therefore, the sedi- 
ment can be washed almost free from indigo wliite ; or, eonversi'ly, tlu* amount of 
indigo white it absorbs can be kept almost constant by reducing the quantity of 
'stock solution added to replenish the vat. Another great advantage of the ziuc- 
- lime vat is That the precipitate it contan*s is, at most, only about one-sixth of 
in a copperas vat of tlie same strength. Moreover, this precipitate is much 
apd conseffuently settles more rapidly, so that the vat is ready for dyeing 
1;^' A ©art of tho loss has been shown to be due to the formation of isatin in the vet 
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in a shorter time, especially if iron borings be added. In the cat^ of the Zinc- 
Soda vat, the precipitiito is still further reduced, but the vat is rather more 
difficult to manage. On tiie whole, the Zinc- Lime vat is very easy to work. 

It yields even shade.s , and as it contains comparatively little sediment, it can be 
used for a much longer time than the Lime and Copperas vat, which requires 
cleaning out five or six times as often. Any Indigo remaining in the sediments 
can be recovered liy boiling them with a cheap reducing agent, liltering off, or 
settling what zinc or lime is undissolved, and then oxidising the Solution of 
indigo white by exposing it to the air m siiallow tanks, or by jiumpnv^ it through 
sphiy pipes or a perforated trough arranged at some lieight above the containing 
tank, into which it is allowed to fall again through the air In this way, by constant 
circulation, the indigo white is thorougiily- aerated and oxidised, and the precijii- 
tated indigotmo only reipines to be washed and filtered to a paste of known 
percentage to be again available for’usc. < 

The Zmeffame and the Zinc-Soda vats arc chudiy employed for dyeing 
calico in continuous dyeing machines, but the former is also eminently adajited 
for “ dipping ^ais,” and IS largely iisisl l)oth in England and on the ( lontiiicnt 
for the production of the “ Indigo Itesist oi Reserve ’’ style 

The ‘‘Hydrosulphite Vat.” — The reducing agent employed o this vat is 
hydrosulphitc of soiia, a salt whudi is pri'pared in practice i>y aiffingon bisul])hite 
of soda with metallic zinc. (See “ Reducing Agents ”) 

In presence of caustic soda or milk of lime, this salt rednecs mdigotinc to 
indigo white, which dissolves m the e.xccss of alkali present, forming a vat — 

On the large scale, caustic soda is generally replaced hy milk 0 / lime. Ivime 
vats are said to dye more; evenly than those made up with caustic soda, and to 
keep in good working condition longer, owing to tlie fact that a thin film of 
calcium carbonate forms over the entire surhice of the lupior and jirotects it 
from the oxidising action of the air. At the same time, caustic soda is emjiloyed 
largely in some woiks, and with excclk'ut results. 

The jireseiico or absence of sediment m “ bydrosulphite vats” depends upon 
the metliod adopted for si'tting them. If a sediment is not objectionable, it 
is cheaper and quicker to make a strong stock solution of indigo- white, by 
mixing together, in a cask, all the ingredients of the “vat,” m propei sequence, 
and then, when the Indigo is fully nsluced, to add the whole mixture to the 
requisite ipiantity of water in the dye vat or heck. The vat is then allowed 
to settle in the usual way before it is used for dyeing. 

When the dye vessels are too shallow to permit of working in this manner, 
or when, for any other reason, it is desired to have a perfectly clear vat, the 
alkaline hydrosulphite must he prepared separately, and filtered from zinc 
hydrate, etc., before it is added to the Indigo. This occupies some time, 
and entails the use of a special but cheap apparatus for the manufacture of the 
alkaline hydrosulphite. I’f, how'cver, a high yield of a concentrated solution 
of the salt is required, a filter press will be necessary to extract as much liquor 
as possible from the useless precipitate thrown dowm by the alkali used for 
neutralising the acid salt. 

Hydrosulphite vats are “set” in three different ways 

(1) With zinc powder, bisulphite of soda, lime or caustic soda, and Indigo. 

(2) With specially prepared sodium hydrosulphitc, Indigo, and caustic soda 
or milk of lime. 

With commercial solid hy-drosulphite of soda, Indigo, and caustic soda ■ 

At wo latter methods are practically identical, save that in the one 
* 'mnt k nrenared bv the dver himaelL while in the other, it k ^ 
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ready made. ,As prepared in the dyehouse, the “ hydroaulphite,” if not used at 
once, must be stored in well-corked carboys, and kept in a dark, cool place, other- 
wise it rapidly oxidises, but even if air b(‘ excluded it deteriorates. 

The Zinc -Bisfilphite Soda Vat. 

This “ hydvosulphite vat” is largely used in practice, it contains sonic 
sediment, but oth^’wise is as suitable for most kinds of Indium dyeing as the 

clearer \ats 

• 

(a) S’locK Solution. * 

lio kilos bisulphite of sodu 7()' Tv. 

‘d5 ,, water. 

Add gradually, whilst stinni^, 

T) kilos. 7,inc«])OW(ler 

Stir I hour, allow to stand l-l hour, a.nd then add- 
25 litres caustic soda 77' Tu 
50 kilos. Indigo 20 ])('r c.(.‘nl jiastc. 

Stir well, Slid then add water at 45" (1 to bring the whole up ti> 200 litres. 
Stir again fof^|»hour, and set asuh' in a w.inu plac<‘ until the solution becomes a 
golden ycillow , the Indigo is then conijiletely nsluei'd, and ready tor adding to 
the vat. 

(b) ddiK Dyk Va'i 

A vat holding about 2500 litres is almost tilled with water (say 1700 litres) 
at a temperature of 10’ (!. , the following solution is then added to it to deprive 
it of its free oxygen before the stock solution of n'diiccd Indigo is put m,- -- 
I 500 gnus, bisulphite of soda 7()'' Tw 
1500 ,, water. 

( 75 ,, /me powder. 

Mix well, allow' to react for 1, hour, and then pour iiito- 
1 700 litres water at 40" (1 

J ,, (Must 1C soda 77 Tw 
Stir up well, and add 

200 lities above stock soluti<»n ot Indigo. 

Make the whole to 2000-2250 litres with w'ater, rake up wcdl, and allow to 
settle, w hen the vat is ready for dyeing. 4'he vat thus made contains about 5 
gnus, of Indigo per litre, and is suitable for dyeing dark shades 

Lime (m the proportion of G50 gnus, ol slaked lime to e\ei’\ litre of caustic 
soda) may be used in jilace of (aiustic soda in the. preparation of the foregoing 
vat. It gives more sediment, howevei, but in other respects the lime vat is 
quite as good as the above soda vat. 

The Clear Hydrosulphite Vat. 

ill priqiariiig tliis vat, whicli is merely a modification of the ju’eeedmg, the 
reducing agent is freed from zinc salts before it is allowed to act on the Indigo. 
This is efleeted in the following way — 

Mix in a cask 50 litres of bisulphite of soda 76 Tw. with 80 litres <j 1 water 
at not above 30" C , and then add gradually 7^ kilos, of zinc powder beaten up 
with 7i litres of cold water. Stir until the mixture becomes nearly white, then 
allows to settle. Decant the clear li<]uoi>and add to it 7^ to 8 litres of caustic 
soda 76’ Tw., or a corresponding quantity of milk of lime. Allow to settle 
again; filter off the precipitote after decanting the clear liquor, pass it through 
; a filter press, and add the filtrate to the rest of the solution. Finally, set at 
Jw* and use at once, 





The vat is made up as follows : — 

(a) Stock Solution 5 per cent. 

25 kilos. Indigo 20 per cent paste. 

30 „ milk of lime (20 per cent, (piicklimo). 

20 ,, hjdrosulphite of soaa 36'" 3'w. as above. 

25 30 ,, water. 

100 litres. 

^ Heat to 55" C., at winch temperature the Indigo is completely 'and rapidly 
reduced, forming a clear yellow solution. If the solution is of a decided green 
colour the reduction is incomplete, and mere liydrosulphite of soda must be 
added ; and if, on the other hand, a dense white })recipitate settles out, it indicates 
a deficiency of lime. The precipitate is undissOl-ved indigo white, and disappears 
on the addition of lime or caustic socfa. 

(5) 35ii5 Dye Vat I per cent. 

j 1790 litres water at 45* ('. 

1 10 ,, hydrosulphite of soda 30 Tw . 

Stir I hour and then add 

200 litres sOtck solution of Indigo 5 per cent. 

2000 litres. 

The d}e lapior should always contain a slight excess of hydrosulphite, other- 
wise it oxidises (piickly, and becomes lioth green and turbid. It contains no 
sediment, and consequently the dyeing can be proci'cdcd with immediately the 
vat is set. 

The continuous running of cloth through the lajiior has the otl'ect of churning 
it up ; and if, from this or any othei cause, the vat becomi's green owing to 
excessive oxidation, the dyeing must, be stopped at once, a little fresh hydro- 
sulphite added to the vat, and the wdiole w'armed to 50" D. In this way the 
Indigo is reduced again and the vat is immediately available for further w'ork. 
Excessive alkalinity may be corrected by tbe careful addition of dilute hydro- 
chloric acid , or if caustic soda is th(‘ alkali employed, dilute sulphune acid will 
answer the same purpose. 

A more convenient method of setting the clear hydrosnlphite vat is to 
employ one of the specially manufactured solid sodium hydrosulphites, but, 
apart from coiiveuienee, tlieso salts offer no other advantage over those prepared 
by tbe dyer himself, and as they are expensive, they iiave not been universally 
adopted in practice. 

For most calico printing purposes the various hydrosnlphite vats have 
proved themselves to be suitable, and especially may that be claimed for the . 
clear vats. The absence of sediment ensures the production of brighter and 
more regular shades ; further, the loss of dyestuff is very small, and, as the vat 
is stable, it is always ready for dyeing, and can be used for a long time without 
cleaning out. / 

The Dyeing of the Cloth. — The dyeing of piece goods is effected either (1) 
by immersing them for a certain time in the clear solution of reduced Indigo, 
followed by draining and exposure to the air, or (2) by passing them through 
the solution ill a contimious manner, and then, after squeezing out the excess df ^ 
liquor, running them over a system of rollei's arranged above the dye vats. This, 
exposure to the air varies with the anuumt of indigo white absorbed by the cloth, ^ ‘ 
: and must always be sufficiently prolonged to ensure the complete re-oxidation 
the indigo white to indigotine, otherwise the shade will b*e uneven, owing to 
removal from thfr fibre of the unoiidiaed indigo white during 
,of washi^ ' 






Iti ayeuig by the first or Dippmj Method, dried goods arc hooked by the 
/selvedges to aVectanj^nilar wooden frame furnished with small brass hooks at the 
top and bottom ; each fold is separate, and the cloth is strotcbed tairly tightly, 
blit not too much so, lest its contraction in the li(]uor sliould teai it rom the 
hooks, and not only damage the clntli^ but result in uneven dyeing where two 
folds come in contact. The frame filled with white calico is then lowered into 
the vat, where it is allowed, to remain below th(> surface oi the luiuid for lo 



,r u,ore minutes. At tin- expiratiun of tins p(u-io.l 

ibove the vat so us to expose flic cloth to the an, uheielij tin - h 

■e-oxidised into insoluble iudi};ot.iU'. Tlfe ulteiuate "dips and .unn).H 
■epeated as often as is necessary to obtain the rcpiisitc dei.tli ol sb.uli. 

A“dippmcvat”i8sbowiimfiK. 72. mv,.| «lmd( 

In tbe»‘‘l)ippinn” inetbml it is obfionsly iniposBil.lc to dyi a lextl sIma 
with one dip ; tbf liquor drains off the lower selvedge during tlie 
llie air leaving the loiter part of the cloth inucli darker tlian the upper. Hence 
ti>e cloth is “dipped” a second time, tlie frame upon which it is loo 
; so tut wUt was the top selvedge becomes the bottom one. In thi 
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way the liquor drains off from each in turn, and the ultimate- shade is quite even. 

The frame is reversed at every fresh dip. , . 

Other forms of dipping vats arc in use, liut they are "'orkia on a similar 
principle, and call for no spefiial mention. The chief use of all dipping vats is 
in the dyeing of the Indigo Resist Styles, ,to he described later. 

In the second or (.outinnous Mcllml of dyeing Indigo, the goods are passed 
through the Ihpior over a system of .guide rollers arranged on an iron 
frame, which fils into the vat in such a way that the rollers arc completely 
immersed The frame is reinoval.le, so as lo allow of the vats being cleaned out 
or.re-set as rcniiirod. At tlic exit end of the vat a pair of sipicezing bowls are 
fixed to express tlie excess of Inpior from tlie'’clotli as it passes into lie air o 
oxidise before (mtering a second similar tat. The number of vats throug i 
which tlie clotli passes is regulated by the depth of lilue desired, and by the 
coneentration of tlie dye lupior itself. Tin- conlinnous Indigo dyeing inachinc 
made by Messrs Mather i- I’latl is shown in fig. 73. I''rom this it will be seen 
that the cloth passes through several vats in succession, anil that between each 
immersion it is exposeil to the air to regenerate the indigotine hefore it enters 



the next vat. The ‘■airing” arrangements are simple, eilective, do not pull the 
cloth, occupy hut little space, and arc not liahlc to get out of order. 1 licy oousist 
of a wince (0) placed high above the vat and a travelling apron or “ creeper (U). 
The cloth, on leaving the vat, is drawn upwards hy the wmee, which thou plaitS it 
down on the “erociier.” This latter, moving slowly forward, and carrying ii 
long Icii'i-th of clotli, in short loose pleats, allows of a large quantity of inaterial 
being oxudised at once and in a very convenient manner. When the first pleat 
reaches the end of the “ creeper,” the cloth is again drawn np and down through 
the air by a roller rilaced above the second vat, through which it is then drawn 
by the aaloii of the squeezing bowls at the point of exit. The exposure to air 
is then repeated exactly as before, and so on for every succeeding vat through 
which the goods pass, tlie wliole process being ■contimiims. Each vat is also 
provided witli meclmuical agitators to facilitate the Netting, and with a supply 
Unk at tlie side for replenishing tlie vat with frcsli indigo white solution. 

\Vhon Indigo is dyed continuously as ahoxe it is cnstoinary to set the vats at 
different strengths. The first vat may contain anything between FJ 
i per cent, of indigotiiie, while the stronger succeeding vats contoin from J per 
cent, to 1 per cent, of iiidigotiiic, reckoned on the weight -of their liquid content. 

Light blues or “Sky blues” are frequently dyed in a single run, but no 
attempt to dye a dark blue at a single opt.8tion, in a strong vat, ought to 
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made, since it is practically impossible to obtain a regular shade by this means. 
The best meth(M is to pass the goods through a series of vats of increasing coiv 
centration, and to fully oxidise them between each operation 

After dyeing, tlu' inati'i'ial is allowed to lie a while, then washed lightly, and 
passed through dihiU^ sulphuric acid ^, 1 ° ll^Tw.) to leiuovc any alkaline car- 
bonates it may contain, and (o linghten the shade When natural Indigo is 
employed, tbe tone of hlue is improved by a light soajimg, which jirobahly 
removes the greats' jiaii nl the hi own .ind yellow colouring matti'rs always 
present m natural Indigo 

The siu'c^ssful dyeing of ludig'i is .is much a (piestion of piactical experiei^e 
as of iheoretieal knowledge perh.aps mori' so The si'lting of the vats, their 
manipulation, and their inaintimancc tn g.'od working eoiidit 1011 ai (' eomjiaratively 
simple matters wdum onec understoni , hut to imderstaud tlu'm piojicrly, and to 
recognise th(' ehara.i'ter'stic f-atmes :fiid tlic eauscs of the \arious defects they 
are liable to de\elo}) 'luring llu' course o 1 dyeing, retpures a long jiraetieal 
acquamtaiiee with dyehouse woik. 'I’he eonditioii of the cloth to he d\ ed, tlie 
speed at wduch it is passed through tlie \ais, and tlu* (]uaulity dyial at a, time, 
are one and all imjiortaut f.udois m the production of satisfactory work. The 
strength of the \ats, too, calls for careful .attention, .and altogi'ther the whole 
process oj, liictT^d dyeiim <iemands constant and dose ohsiawatioii fiom start to 
finish. Inu’ther lufonii.ation on the details of Indigo dyeing will he found in 
the Manual of J)i/eliaf, by Kneeht, Kawson and Loi'wentlial. 

(:i) TIIM INSObnil.M AZO COl.OhhS. 

(IknkhaI; — I'lihke most artificial colouring iiiattm's, the 'diisoluhle A/.o 
colours " - -or, ;is they .are sometimes ealhai, the “ lc(‘ colours” — do not come 
into the maiket as dyestnlVs ready for .application, hut aic produced 011 the fibre 
direetl), by the eoudanation of tluar constituents. 

Wdien (■(M’tam aromatic animes are dia/.otisial and ciMiilaiied with suilahle 
naphihols tiu'V give brightly coloured precipitates whicli are insoluhh' 111 water, 
acids, idkalies, and soap solutions, and aie, for IIk- most jiart, tolerably fast b) 
light. In this state the precipitates are used as pigments, and may be fixefi 
upon doth, like otlua pigmiaits, liy means of .alhumcai, casein, and other 
coagiilable bodies. Hut by far the most \aluahle ])ro])('rt\ of the iiisohihle A/o 
colours is that they can he jirecipitated on and in the lihri*, just as tsisily as m a 
liquid medium. For tins jairpose the doth is first piepanal m ,iii alkaline 
naphtholate, and, aftei c.iiefully drying, is eithei printed with, or passed tiii'ougli, 
a sblutioii of llie ie([Uisite diazo compound, d'lu' colour is produced almost 
mstantaiieoiisly, and is, jiraetieally speakmg, ipiite fast ; it is very bright in most 
instances, and being deposited in the body of thi* material instead of on the 
surface, as is the case witli ])igment colours, it lesists the usu.al eiieigdic rubbing 
processes to wduch jiriuls are subjected m the domestic laundry. Altogether the 
Azo colours, wdieii jiroperly dyed, ma\ he classed among tlu' fastest of colours, 
leaving out of consideration such as the Madder colours in general, Turkey red, 
Aniline black, and the Indanth»’ene, Helindone, Algol and (aha colours, with 
none of which can any ordiium ‘colour be compared for all-roniid excellency. 

Pre-eminent amongst tlie Azo colouis -iire what are known teehmcally as 
“Para red" and “ Najihthylamine hordeaiix " or “claret." Their beauty and 
fastness, combmecl with their cheapness, their simplicity of production, and their 
adaptability* to a great variety of styles, have gained for them a place of siicli 
importance that, at tlie present time, tliey are indispensable adjuncts to the 
colour shops of all up tc^date printworks I’ara rod is as bright as Turkey red, 
and Naphthylamine claret is brighter and purer in shade than any madder-dyed 
claret ; but neither are so fast as their older competitors, especially to light ; and 
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although they'have displaced the latter to a great eitent in many styles, the ; 
Alizarin colours are still unrivalled for the production of the highest class of work^^ 
— work which is requirisl to possess the utmost possible degree of permanency. , 
In addition to red and claret, the insoluble Azo colours include various shades, 
of orange, brown, choeohite, ])uce, blue, ynd black. A tine pink has also been 
introduced lately, but, so far, a briglit yellow, blue, and green are still absent 
from the list. These dillerent shades and colours arc obtained by using different 
amines in combination with different naphthols , and as b(^b thesy classes of 
compounds can be mixed with others of tiieir own class, it is possililc to obtain a 
great variety of (‘fleets. 

As a rule, only two naphthols are used in practice,- a-naphthol and /i-naphthol. 
Of these, /i-naphthol is far and away the' more important on account of the 
superior fastiu^ss of the colours it yields. 

Many of the Azo colours are vohdde, and gradually disappear, by sublimation, 
from tlie cloth. Those prepared from /Tnaphthol are not only almost entirely 
free from this didect, but possess also the further, and inestimable, advantage of 
being inHolul)l(‘ iii caustic soda, whereas those dcvelopei^ on a-naphthol d^^i^d 
phenols) are more or less soluble. Hence, wherovi'r possible, /j-iiaphthol is 
invariably eniploved , a-naplitbol is only used for sliadmg purposes, and then 
only when otlier means are not available 

The insolubility in (mustie soda of the /?-naplitliol colours renders tliem par- 
ticularly suitable for printing along witli strongly alkaline colours like Indigo, other 
vat dy(.istuffs, and the snlphide colours; and by working in this way an immense 
number of very fast colour combinations can be produced both clieaply and rapidly. 

The colours obtained by eombinmg the diazo eoinpounds of some of the 
commoner primary amines with a- and /i-naphthols rospi'ctively are given in 
the following table ■- 


Amink, 

a-NMUlTUOL. 

/:t-NA}un'HOL. 

Aniline 

(lateclni lirown 

Orange. 

* Paranitranilme 

Iveddish brown 

Ihirkey red. 

Metanitranilme 

,, 

Bright orange. 

Paratoluidine 

Warm brown 

V(dlowish ,, 

Nitro-paratoluidine 

Itieli 

Oraiig(‘. 

* a-Naphthylamine 

(hocolate or Puce 

(ffaret. 

/ 3 - „ 

,, ., 

Red. 

Amidoazobenzene 

yy 

,, 

Ortho-nmidoazotoluene 

n 

Dull claret. 

* Benzidine 

Deep chocolate brown 

( ’hocolate. ^ 

* Tolidine 

,, 

Fine bluish red. 

* Ortho-nitroparaphenetidine 

Not used 

* Chloranisidine 

„ 

Scarlet. 

* Ortho-iiitrotoluidine 

‘ ,, 

Fine orange. 

* Dianisidine 


Violet. 

* „ with copper 

,, 

Navy blue. 

Paranitro-orthoanisidiiie 

,, 

Bright red. 


The amiiK'S marked with an * are those ehiefify used in practice. 

' The above colours all stand a short (very short) steaming. This allows of 
them being used in combination with certain mordant dyestuffs, Diphenyl blacky ■ 
basic dyestuffs, and pigment colours, as well as with those already mentioned, , ' 
The process of producing Azo colours on the fibre consists of three separate ^ 
^ ‘^nd distinct operations : — 

.(1) The impregnation of the cloth with naphthol. 

The diazotising of the amine or diamine, 
attempi ^ The development of the oolonr, i 





STYLES^ OF PRINllNG! 


385. 


1. Preparation of the Cloth. 

For this purpose the cloth is padded in nn alkaline solution of the naphthol 
to he used : uauicrally a solution of /i naplithol in eanstic soda. 

Various other substances arc usiuJly added to the na])hthol solution in 
order eitlu'r to improve the sliade of the colour or to preserve the prepared 
material from becoming hrowjii on drying, or on standinj.^ for a day or two. 
Turkey-red a)il, par;? soap 1* X. (ammonium rieinoleute), antimony compounds, 
and aluminate of soda :ne ;dl employed to these ends 

Aeeordinp; to Lauher .and (’aoerti, tlie iiddilion of an alkaline solution 
antimony oxide prevents tlu' hrownin^ of the naplitliolated ginids during their 
drying over copper cylinders, and ’ tin tlu'rmore, it preserves them in good 
condition for dyiung or ])rintmg hy two or threi' days if they are stored in a 
dark, cool ])ktee These statements h.lve been viualied in practice, for whereas 
goods paddl'd in sim])ie naphtholatc of soda reipurc to be jirmted or dyed at 
once with the diazo solutions, those conl.'iining .antimony oxide yield satisfactory 
result’s ;ifter having laVn kejtt for two and somi't lines three days. The other 
additions clnefly enlianct' the beauty of tlie colour, .and besidi'S this, Turkey-red 
oil keeps the c.lolli soft and tends to give tlie colour a more trans[)arcnt (jiiality. 

The di*ving of naplitliolated material shouhl always be conducted at as low 
a temperature jis possible a .and /Tnaphthols are volatile, and if dried 
too hard they sulilime, le;ivmg the (‘loth uiK'xi'iily imprcgnati'd, wuth the obvious 
result that in dyeing tlu' colour develops irreguhirly. 

For ])lain dyi'd sluules it is usuidly unnei'.essiiry to make any of the above 
additions, though, of cour.si', they exercise no detrimental intluence on the 
sh.adcs obtaiiK'd !>ut [ilain shades arc dxa'd chiefly for discliarge jirintnig, and 
it is an axiom in this style of work th.it tin* freer the cloth is of unnecessary 
bodies, till’ cle.aner, sh.arpi'r, and brighter are the patterns discharged upon it ; 
so that, apart fiom the extra expense, the presence of oil, soap, etc., is apt to bo 
injurious 

/i-na])hthol itself gives a yellow shade of red with Taranitranilnie, which is 
not suitable for all niarkets. To correct this it is mixed with a small ipiantity 
of “Slaiding salt” U (!\1 , L. A H.), or is ri'pl.ieed altogether by .Xaphthol lb, 
of the same firm, which is ii’ally a mixtur<‘ ordinary ^-naphthol with the 
shading salt (the sodium s.dt of /hnaplithol-mono sulplionic aeid h\). Still 
bluer slaides of red ;ind pink are obUiined from Xitrophcnetidine and 
naphthol. Itirticuhirs of na])htliol solutions will be found further on. 


' 2 . Diazo lising. 

IVim.iry .‘imini's, when treated undi'i* suitable conditions with nitrous acid, arc 
converted into diazo, com pounds, the distingu..-;11iug IVature of which is that the 
chlorides contain the grou]) Ar -N X— Cl. Dia/o-ben/eiie chloride is the 
simplest, and will servi' as a type of all the various bodies. It is obtained 
from aniline thus — 

(.;H,N]h,H(d -f IFXO, =. C,H,N N.Cl -f 211,0. 

Amliiie hydrochloride, Nitrous hckI DiAzo-beiizi'iu* chloride. 

When combined wdtli naphthol this body gives a bright orange precipitate of 
benzene azo paphthol, 

C,jH,N : N.CUC^.H/lNa-O^H^N ; + NaCl. 

(Na])hth<)late of soda, ) ( Benzene azo-naphthol. ) 

From the above it will be seen that one equivalent of aniline hydrochloride 

25 
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‘ requires one equivalent of nitrous acid for its complete dlazotisation ; or using 
nitrite of soda and hydrochloric acid, one equivalent of each. T^hus — ' 

CJ1,N H, JICl + NaNOo + HCl - ; N.(^l + NaCl + 2hl.,0. 

In the saiiK; way all moiianiines require one oqiiivaleut of nitrous acid, and 
therefore the sanie chemical e(juation will serve for each if aniline is replaced by 
quantities winch are in the case of inoiiauiines identical with their molecular 
weights. Jlenzidine and Tolidine are hotli di-annnes, and consequently their 
e(piivalentH are /ir;//' their molecular \vei}j!;hts. Thus — 


,1)3 

parts 

by w( 

ight 

of Amlme iMol. W. 

93 !’('( 

Hires 09 

parts NaNO.,. 

138 



p Nitranilme ,, 

138 


,, ,, 

197 




Amidoazoiienzeiic ' ,, 

197 



225 




d'olucnc ,, 

225 



92 




Benzidine ,, 

181 

,, 


lOfi 




Tolidine „ 

212 



and 

HO on 

for all other mon- and di amines. 




If the 

free 

has('^ 

are taken m the first mstanee, an 

extra 

equivalent of 


hydrochloric acid will be recpiin'd to convi'rt them into soluble salts, 

+ 2 HCI+ NaNO..-(VH,N N.n + l^aCV 21 1„0. 

Amhnc II vdmehloiu* Nitritt* J liazo lioii/eiic 
93. and ol soda. cldoiide. 

2 (3G 5). 

It is found that the bulk of tlu' aroinalie amines ari' most easily diazotised in 
presence of exei'ss of acid and of nitrite. The excess of h\dvoeb1one or sul])hiiric 
acids usually amounts to 50 per cent., while the (cxci'ss of nitrite of soda ought 
not to exci'cd to jier cent, of the theoretical (piaiititv, lest the jirmtmg rollers 
should he attaidced by the free nitrons acid. Kxcess of mineral acid hinders, or 
prevents altogether, the eomhinatmu of tlu' diazo bodies with mqihthols, hut the 
presence of free organic acids has scarcely any ell'cct , hence, when the dia/.otisa- 
tiou is comjilctc, the excess (d‘ mineral acid is neutralise*! liy the addition of 
sodium acetate. 

Dia/A) solutions are extremely unstahle, and must, iii general, he ])repaTed at 
a tem])eratiire not above 5“ i\ — heller at 0° C In order to kee]) the temperature 
down, lumps of ice are fnady added to the solution, and also to tiu' finished 
printing colour or dye liipior. A few amines, such as Aniidoazoh(Mizeuc, Amido- 
a/iOtolucue, and the Nitrojihcnctidmes maybe diazotised at 20° 50° ('., Imt for 
the most part it is safer to w'ork as near the freezing [loint as possible, otherwise 
the diazo compound decomposes into a tarry mass that is absolutely useless. 

rerfeci diazotisatioii is Iiest etlectcd wlicii the salts of the bases are in 
solution, or m an extremely tine state of division. Some salts, c.y, naphthylamine 
hydrochloride, are only sparingly soluble, and in such cases they can only be 
used ill dilute solutmii, or wdien ground u]) into a perfectly smooth cream ; 
others, like aniline and p lutraniline, are soluble as hydrocnlondcs, and if pure, 
yield clear diazo solutions wdthout any trouble. As a rule, however, it is safer 
to filter the solution after diazotising, especially if it he iiil ended for printing. 

Not only are diazo solutions susceptible to elevations of teinjicrature, hut 
they may also decompose spontaneously on standing a few hours. Indeed, the 
whole process of producing the insoluhle Azo colours on the fibre must he got 
through as (piickly as possible if good results arc to he obtained. 

3. The Development of the Colour. 

The development of Azo colours is brought about either by printing a thickeued 
' diazo solution on the naphtholated cloth, or by passing the latter at the full open 
’ width through a solution of the diazo body contained in a padding If 
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the goods aro orinted, they are dried lightly and at onoe waKhed, sometiuics 
soured, and soaped ; if dyed, they are washed and soaped at once, the ^dyeing, 
washing, etc., hciiig carried out, as a nde, in a oonlinnoiis machine. They are 
then (fried and iiinslied as imual. If goods print'd in diazo solutions on a 
naphthol ground are allowed to he ev^{)os(‘d to the air and light, the wliite 
unprinted parts hccoine brown, and the whole print is irrevocably spoiled. 

Two important matures of the insoluble Azo colours aie that they can be 
both “resu.ted” and discharged by strong reducing agents In the first case 
the dia/o solution is destrovi'il by a resist punted on tlu' n.iphthol picpa^d 
cloth ; whlle^n the second, the fully (h'velojHsl colour is discharged by a reducrflg 
agenfjU'inted on in a suitabh' jiaUmm Dtdails of these iirocesses will be found 
in the section on Itesists and l)ischarg( s. 

« 

Th6 Application of the Azo Colours. 

According to the class of woik in hand, iIn styh', r(M|Uircmcnts, and tlic 
coiKbtiiins under whu'ti it is to he cxi'cutcd, the Azo (‘ohairs may he applied liy 

any of the follow ing methods ‘ — 

A.— Ity printing a pattern in a thichcn(*d solution of naphthol and alb'rwards 
• dymng in dia,zo solutions. 

lb --By printing a thickened diazo solution on cloth ])rcparcd in najihthol. 

(\ -Ity shad(-s, and then dyeing it 

11 ]) in diazo solutions 

l)„p,y couiiling diazo (‘ompounds with certain other compounds containing 
fr('c amido groups. 

B _lty printing on naiihtholated cloth certain reducing agents cajiahle of 
1 educing the diazo eompounds hefori' they ean unite with the 
naphthol 

(hseharging Azo colour grounds with KHliicing agents aeiing under 
^the iiifliicnee of hot dry stuam. Tlie gioiinds for this |)roecss are 
dy('d hy iiK'thod (k 

Each of these methods luvs its special uses, and although similar, almost 
identical, clleets can he obtained from A and b on the one hand, and bom K and 
F on the’ other, ('aeb one will be found to jxissess ccrlain advanbiges over the 
others for certain styles of work. 

(A) Printing of thickened Naphthol solntioiiB on plam cloth foUowed 
hy development in Diazo solutions. 

This simjde method is largely ii.-cd for imitating the “ Ked, Itlack, and 
White Madder Style,’’ and gives very good results with I’araiiitraniliiie and one 
or two other amiues which do not stain tlie whiV' too mueli. 

ddie “colours” gNen lielow are printed on white cloth and then thoroughly 
dried, but at a eoniparatively low temperature to avoid uueNeiiness m the 
ultimate colour, - an uiievenuess due to tlie fact that at too high a tem])eiatui(' 
the iiaphtbols sublimate. 

I. Naphthol I’kintincj (Iolouh fou FifLL shades of ued, etc. 

i 47() grins, /^-naphtliol. 

?,0 „ shading salt lb (M , b. ik B )• 

1,000 ,, water. 

• 850 „ caustic soda 50" 

300 „ , Alizarin oil 25 per cent. 

7,350 „ * gum tragacanth 5 per cent. 

• •d ,, JO, 000 
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11. Printing Colour for light reds or pinks, etc. 

f 4G grniR. /?-naphtlio]. 

\ 4 ,, Rhadiiig salt K. {M., \ j . iV l» ). 

I 100 ,, water. 

\ 80 ,, caustic soda 00' Tw. 

00 ,, Alizarin oil liO per cent 

0,705 ,, gum tragacanth 4 ])er cent. 

10,000 

After printing and drying, develo}i at once in diazo solutions of- any suitable 
amine, such as - 

I taraii I tramline lor red and {uiik, 
a-naplithylaminc for claret, 

Cliloranisidine for scarlet, 

Ortho-nitrotoluidiiH' for orange, 

and various mixtures for browns. Itecipes for tbesi; diazo solutions will be 
found on pages 405 and 40(5. 

For the lllac'-k and lied styb', another naphthol sold under the name of 
Nigroplior is thickened and limited as aliove. It yields a good black with 
Paranitranilme, but is not very suitable for use with oth(*r dia/Ltised amines. 

500 gnus Nigrojihor. 

1,500 ,, water 

550 ,, caustic soda (54'’ T'w, 

500 ,, Alizarin oil 40 per cent. 

7,5550 ,, gum tragacanth (5 per (amt. 


10,000 


Various shades of chocolate may be produced by adding dillerent amounts 
of a-naphthol to the /imaphthol printing colours Thus 


Mkiiium (hioGoi.ATK. Fakk Cikkjolate, 


/i-naphthol 
<1- ,, 

caustic soda 70' Tw. 
water 

gum tragacanth (5 pm* cent. 


10 grins. 

25 


25 

80 „ 

80 

152 „ 

1 50 

720 „ 

720 

1000 

1000 


Both those cho(*olates are developed in diazotisi'd ji-nitraniline. 

After the development of the colour all goods are well washed and soaped. 
The addition of a little sodium hypochlorite (“soda chemick '”) to the soap baths 
improves the “ whites’’ and imparts a bluer tone to the red. 

The foregoing jirocess is extensively practised for the production of red and 
white kerchiefs, turban cloths, and other dress goods peculiar to the Fast and 
the Tropics. The “colours” tliorouglily penetrate the thin soft cloth used 
for these fabrics, giving an exceedingly good “two-side” or reversible print. 
Although not much used for “ sarrie printing,” the same process would un 
doubt-edly give satisfactory results with that cla^s of work. 


(B) Printing of thickened Diazo solutions on cloth previously 
prepared in Naphthol solutions. 

This method (the exact reverse of the preceding) is perhaps more largely 
employed than any other, for the simple reason that it is applicable to so 
many multicolour styles, and that, therefore, it increases the scope of those 
styles. It allows of the insoluble Azo colours being printed with any ** steam 
colours ” that are Bufhciontly fixed by a short steaming process of 3-4 minutes, 
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and it further allows, of a Para rod, etc., being employed in combination with 
some of the raised colours like Iron bull’, Chrome yellow, and some of the 
vegetable colours tliat arc fixed by a run through a solution of bichromate 
of soda, or, for Iron bull' and Manganese bronze, through caustic soda. 

In brief, the ])rocess is as follows . - (1) The goods are mangle-padfled in 
one or other of the naphthol jirejiares given bidow , (2) dried in hot air or over 
steam heated e}dinders ; (.‘1} cooled and printed with the ihiekened diazo 
solutions, (4) drieA and, if requireil For other colours in the patttu’u, steamed 
for 2 t(> 1 uunutes in the rapid ager, and thi'ii fi\ed in tartar emc'tie, etc. ; (5) 
well washed, *soa])ed, and dried 

(a) 1’UEI'AU1X(. wirn Xaiuithoi. h.acli malaa' ui naphthols reconiineiids 
certain forimihe for the ajiplication (»f his particular pioducts Most of these 
formuhe re(piirc to be inodilied Ibr use on the large scale ; and as tlicy differ 
from each othei in <hO,ad only, it xfould !>'■ neither interesting nor profitable 
to discuss their relative meuats. The only sugg(‘stions of any real value that 
have bemi inaxle with a view to imjiroving the shades obtained, and to increasing 
the stability of tlu‘ na^ihthol sohffions, are those which concern the addition of 
Turk<'y-r('d oil or castor-oil soa]) tind antnnoii\ compounds l.o llu' pre])are». 
These substances certainl} (‘\eit a beiH'tici.d elli'ct, and aie used wlimu'ver there 
IS any di»ubt as to wh(‘ther the najilitholated cloth can he punted witli the 
dia /,0 solnt ion at- once, a,nd also when the n.iphtholated cloth has to bo dried 
over iiM'tal cylinders or printed liy maiduiu' 

The following na{)htliol prepares or groundings ha\e .all yndded good riisults 


in practice . - 

1. ! 

0 

3. 

1, 

5. 

6 


griiiH. 

grins 

guns 

gnus 

gnuH. 

grins, 

/9-Na]))it,liol 
/3-Na]>htliol K, 

‘ 30 

30 

47 


' 30 

26, i 

a-Na{)h1 lidl 

Shading sail R. 



3 



3^ 

I’austir. soda 3G' Tw 

45 

60 

8.5 

-10 50 

60-75 

i 60 

Tin key led oil 

25 

25 



25 


'raitai emetic . 

() 

() 

10 




Taitancacul 


7.'- 

l‘i 




Boiling watiM' to 

1000 

KiOO 

1000 

1000 

1000 

1 1000 

III .Some instances it is advi 

sable to nq 

dace a 

poitioii of IIh 

' wafer 

with gum 


tragacaiith in order to ensure an CAim imiiregiiation of the cloth. The quantity 
used vanes from 70-SO grins, per litu* ol a (i per cent, tragacaiith tluckmiing. 

No. 1 I’lepave loir all ordinar) priut.ed Azo reds, clarets, scarlets, and oranges. 

No 2 Treparc. - For very liliie shades of ‘‘ Ikira nal,” and reals and jiinks, 
from o-nitroparaphefietidm(' and paranitio-orlfioaiiiHidiiK'. 

No. 3 Ih-epare. — Same as No. 2, but for stronger colours or on thin elotli. 

No. 4 Prepare. An ordinary prepare for Naphtbylamnie clarets, and Benzi- 
dine and Tohdine chocolates • 

No. 5 Prepare.- -For sanu' piiiqio.scK as No. 4. Darker shades. 

No. (). I’laqiare. — For dull reds with p-nitramlnie, and dark N'ajihthyl- 
aniiiie clarets. 

For light shades of any of the above colours, tiic prepare is reduceal in stiength 
by the adthtion of extra water. This i^, of course, only possible when light 
shades alone are printed , dark shades require tlie full (puuitity of naphthol (3-5 
per cent, solutions). An excess of naplitliol, however, does not injure the 
tone of the lighter colours, but is merely wasted when these alone are printed. 

It is almost needless to point out that, if desired, any diazo solution can be 
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printed on any of the above prepares. In fact, Nos. 'l and 3 are largely used 
for multicolour combinations of the insoluble Azo colours, and are, on the 
wiiole, the most important of the series. 

After drying, the naplithol-prepared pieci's are cooled by passing over a 
system of I’ollers, wound on wooden or inyi shells or centres into rolls, and are 
then ready for printing with the diazotised amines. 

(/i) Diazo VuiNTiNo Coi.()uiis. — Under proper conditions, the printing of diazo 
solutions is a comparatively sim[)h' matter, requiring no more than a reasonable 
amount of care , but, as already noted, all sucli solutions are liable to decompose 
a*" the ordinary temperature, lu' when kept too long bcfoie use; arid therefore, 
in order to obtain successful results, it is well to observe the following precautions, 
which reduce the tendency of the colours to decompose s])ontaneously — 

(1) All colour should sent to the ])rinter in copfier or eartlieiiware vessels 
standing in a wooden tub filled with ice, or l/ctter, wuth crushed ici' and coarse salt. 

(2) No more colour should be made than is necessary for the time being; 
and, as diazo solutions keep longer in [iresencc of free mineral acid, the acetate 
of soda which is required to neutralise the mineral acid must only he added to 
the })rinting colour a few minutes liclori' it is sent m t(» the printer. 

(3) The colour lioxes m the printing maehme ought to be as small <is possible, 
so that the colour can be constantly renewed with a miiumimi of Iocs. They 
ought, moreover, to be of coppiu and double easi'd, or “jacketed,” so that the 
colour can be kept cool by the circulation of cold water belween the two 
casings. A better plan is to have a small box with a double bottom and one 
double side, sulliciciitly capacious to allow of broken lee being introduced beueatli 
and around the colour box proper. 

(4) Kor finely engraved and small patterns which take but little colour, or 
A'hou the particular colour used hap]>eiis to froth badly, it is advisable to use 
i “doctor box” iii place of tlie usual colour box. The advantage of this is that 
the colour can be renewed at very freipient intervals ; and as doctor boxes hold 
very little, tliey can be washed out and charged with perfectly fresh colour 
without any great loss of material. The presence of ilecomposition jiroducts 
not merely gives a poor, dirty shade, but, worse still, accelerati's the rate of 
decomposition of any fresh colour that is added to replenish tlu' colour box. 
With large heavy patterns or blotches, the colour is printed before it has time 
to decompose, but witfi fine patterns there is always a. danger of the decom- 
position products aceumulatiug in a large colour box. 

(5) If decomposed particles of colour are found to adhere to the printing 
roller, they may be removed by using a “brush furnisher.” This should bp a 
last resort, however, since thickened diazo solutions are sufiiciently prone to 
froth without any aid from the churning action of a revolving brush funiislier. 

(6) To prevent the soiling of the “wliib's” by an excess of diazo solution 
which comes off in the suh.sequent waishmg operations, the najilithol grounding 
or' prepare must be a little stronger than is absolutely necessary for the full 
development of the (uilour, and it should also be made tolerably alkaline. By 
these means the diazo compound is completely absorbed, and all danger of dirty 
“ whites ” arising during washing is axoided. 

After jirinting, the pieces should be well diTed, but on no account allowed 
to stand on the drying cylinders, or in tlie hot-air elmmher, otherwdso the 
naphthol on the white imprinted parts of the cloth turns brown. 

Aftek-Tkeatment of ruiNTED Azo (k)EouHs — Tlic printed goods, if they 
contain none but Azo colours, arc passed <juickly through a warm birth of dilute 
8ul])hune acid to remove any surplus diazo compounds that may exist. They 
are then w^ell washed and soaped, washed again, and dried. If more convenient, 
a boiling soap bath may replace the acid bath ; a hot per cent, solution of 
naphtholate of soda may also be employed instead of the acid. Tho whitesj^Are 
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improved by a linht “ oliemieking” in tlie ehloriiig machine, or tiy tiie addition of 
“soda chemick " to the last soap halli. A bettor method, limicver, is to pud 
the printed and washed goods in a weak solution of Hyraldito, then dry and steam. 

(ioods piuiteil both with Azo eolonrs and others fixed by steaming are irst 
passed tlirongh the raiiid ager and thin (if l.a.sie eolonrs arc lirescnt) lised in 
tartar emelie, well washed and soajied, the operal loirs being eondiie'ted in an 
“Open Soapci 'suehasihat o' Messrs Mather A I’latl, or Sir .lames I'ariiier ,t (,o. 

For bloiehesaiid a,ll beaiy |iatleiii8 embodying laige masses of colour, gum 
traeae.aiith iS the lies! tliielmimig lo use iMlli dia/.o solutions. Sm.iller paltcsjw, 
spo’ts, stniies, rheeks, and |i.iils of miiUieoloui designs, are beat punted with 
uii.xtnrea ol fhmr and liag.ieanlli, oi of sMreh and tr.igaeanlli (see lliiekenings 
for proportions) wliieli give a shaiper, eleaiier niipressioii ol the P'dlern and 

are, with.d, eheaper T'e' S"'"-" , 

gums, are raiely ii.seil, snu e they evei t a destriietiie iiilliienee on di,i/,o eompounds, 

due to tlu'ir ivdiiciiii; piopcrlies. 

d’lif' foll()\Mu^ reef^M'S :uv tukeit fioiii prachee, and thi'j n'pn'M'ut all tlie 
more important A/.o colours usimI ou IIk' lai^o' scale 
IbKO I'N. MAtramtramlim*) 

[ ;U) Lirifts raianitraudme. 


I 100 „ ICC 

1 100 ,, hydioehloiu 

[ 70 ,, watiu'. 

Mix and add tpnekly 
r 'jl LO'iiis. nitrite ol soda 
J Od per eetil 

[ 70 ,, wadm 

Stir well, allow to stand 
5-10 mimiti's, and then 
filter into - 

5100 "rms. 1 2per cent.^oim 
traijaeantli 
thickenin'^ 

I 10(1 ,, ice (lnm[)) 

100 ,, acetate of soda. 


ad .’U) d'w 



Para lol and Kast inintin^' K'*'*'" (haycij. 


1000 

1’rnit on prepares 1, 2, or .‘k i i) v i 

The above red is reduced 2 • 1 h-r heavy (mora,vmK, o/. bed 1 .tN.v 

Rki) 0 N i 

2 parts of Red 1\N 

1 partol 5 percent tra^oieanth tlm kvmn^o 
On Orep. 1 a \'ellow red is obtained. 

2 and 3 a Rluish red is obtained. 

;; ;; (iaBr»wunnmgc„ . „ (dull Terra couii) 

ItLiiE Red O. (o nitroparapbrniotidiinO 

I 73 „ blue red 0. 25 per eel t. (M., b.). 

' 61) „ nitrite of soda solution 14^ per cent. 

water. Mix, and then add {gradually at .0 -.o t. t)- 
hydrochloric acid 36 Ihv 
water. Allow to stand 5 
j 550 „ fifnir-tragacarith paste. 

(51 „ acetate of soda. 


( 20 

f .40 

i 200 

550 

51 


» minutes and then tilter into™ 


1000 Print on preTjares 1, 2, and 3. 
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Light Pink 0. 

100 parts by weight Blue red 0. 

260 ,, ,, „ 4 per cent, tragacanth thickening. 

10 ,, ,, ,, acetic acid 9” Tw. 

400 

The acetic acid is only added to neiitralif^i! the 'excess of alkali 111 'the prepare 
when this pink is printed along with full strength A/.o colours on a strong 
naphthol ground. Too much alkali is apt to cause irn'gularities in. the colour. 

‘The above red and pink are very stable, as is proved by the fact that 
ortho-nitro])araphenetidinc can be diazotiscd at 25 ' C. 

a-NArnTiiYLAMiNE Clahet ((Tiret A.N.) 

Stork N(i))}Uhylamnie. Paste — * 

56 gnus a-Naj)hthylanunc. 

93 ,, hydrochloric acid 30' 'Ihr. 

171 ,, 6 per cent tragacanth thickenin;: ’ ' 


300 

Grind to a smooth cream. 



For use take 

300 gnus. Naphthyl- 
amine paste. 

Add gradually 

20 gnus, sodium nitrite 
93 per cent, 
50 ,, water. 

100 ,, iiuely broken 

ice. 

Allow to stand andfilter into 
425 gnus. '1 ])er cent. 

tragacanth 
thickening. 
30 ,, Ix'uzine. 


o-Na[)htliylainine Claret 


75 

1000 


acetate of soda. 


Print on prepares 1, 2, 3, 4, 5, 01 6 according to circumstances tor the 3 per 
cent, prepares, Naphthylainine claret 1/3 may be used for ordinary work. 

Naphthylamine hydrochloride and Naphthylainine salt F. are both articles of 
commerce, and may replace the base in the preparation of the printing colour 
if the pro})ortions are altered in accordance with the makers’ (M., ]>. A B.) 
instructions. 

ScAHLET C.A. (Chloranisidine). 

25 grins. Chloranisidine salt M. (M., L. A B.). 


150 
200 , 
25 , 

8-25, 
50 , 

506-75 , 
35 , 


water, 
ice. 

hydrochloric acid 36'’ Tw. Add gradually, whilst stirring- 
nitrite of soda 93 per cent. 

water. Allow to stand 15 minutes and then filter into — 

6 per cent, tragacanth thickening. 
acetate of soda. 


1000 

Priht on prepare 1. 
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Orange N.T. (Ortho-nitrotoluidine). 

30 grmH. Ortho-nitrotoliiidine. 

200 „ hot waU'r. 

56 ,, sulphuric iicid 61.', T\v. Dissolve, cool, and add — 

100 ,, ICC, and then at i -5‘ C. - 

60 ,, nitnt(' solution 20 jicr ccni 

Stir \v('ll, idlow to stand 20 ni notes, aiul then filU'r into — 

I .54 <Truis. water. 

40 ,, acetate of soda 

( 460 ,, 6 per cent Lr.i'j^aeaut h thiehenini!: 

1000 

'Idiis colour, reduced to (‘ontan^ 20-25 p^iainnu's of nitiotoluidine [x'r kilo., is 
printed on naplithol prf^pari's 1, 2, oi^3. 

Okamu!: .M.N. (Metanitraniline) 

I 2S ^a-nis Metanitraniliiu'. 

200 ,, hoilin^j; water 

( . n hydrochloric acid .30' 4’\\ Dissohe, e()ol, add Hist -- 

• 150 ,, ice, and gradually 

52 „ nitrite solution 20 ])ei cent 

Allow to stand 20 luinute.s, then .add water to ni.ike up to 5t)0 jjfrins. 
lOjr u.se take 500 luius dia/.<» solution 

160 ,, 6 ])ei (MMit. tra;j;ac,antli thickening. 

10 ,, aix'tate of s(ala, 

1000 

Print on any 3-5 ju'r cent na[)hthol prepari' Doi the wi'.aker prejiare, the 
colour list'd is jj^enerally Orange .M N. 

Azu I’lNlv B.lk 

t 13 grins. Azo Pink 2 Ik (M., L. A' Ik). 

A 36 ,, water. 

I 16 ,, hydiocldoric acitl 30 ' 'I’w 

j 50 ,, ice. 

B ' 100 ,, cold water. 

( 30 „ 13 per cent nitriU' solution 

Atld B to A giadually, all<n\ to stand 10 inimites, .ind tlu'n IdU t into - 
715 grins, 6 per ct'iit tiagacanth tlockeniiig 
20 ,, ben/.eiu' 

20 ,, sodium acetate. 

1000 

For red take 26 gnus per 
kilo. For paler pink take 
5~10 grins, per kilo. 

Print on prepares 1, 2, 3, 
or 5. Ill reducing strong 
shades to jiinks add a little 
acetic acid (say 8-10 per 
cent.) to the’reclucing paste. 

Azo orange N.A. (^M , 

L. tfc B.) is a similar colour 
prepared from ra-nitrariiliue 
and is applied similarly. 



Azo Orange N.A. (M., L. & Ik). 
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Chocolate T. (Tolidine). 

j 17 grms. Tolidino ba.se. 

'200 ,, water. 

I r)2 ,, liydrocbloric acid 30' T\v. 

Boil till dissolved, cool, and add first — r 

150 grnis. ice, and then gradually at 0° (f 
92‘8 grins, nitrite solution 13 ])er ceivt. 

Allow to stand 10-15 nuniites and then lilter into — 

440 grins. 8 per cent tragacanlh. 

* * 18 2 grins, acetate of soda. 

1000 

Print on any naphtbol jirepare of suitable strepgth (3 pei 
Chocolate B. (Benzidine). ’ 

Benzidine chocolate is prepared exactly like Tolidiiu' chocolate, exccjit that 
14*5 grins, of Benzidine base are t:iken in place of the L7 grains of d'olkjine , 
the (piantities of acid and nitrite of soda remain the sanu' in both eases, 

The shades given hy Tolidine and Benzidine are almost identical. The 
former is gener.illy preferred on account of its slightly gre.iter f;i(.s<.iu‘ss.^to light. 

Bed N.A. {Paranitro-orthoanisidine). 

j 2() grins. Paranitro-orthoanisidine. 

' 150 „ water. 

( 35 ,, hyflrochloric acid 30 4'w. Add gradually a,l O'" C. — 

( GO ,, nitrite solution 13 ])er cent. 

100 ,, cold waiter 

( 84 ,, ic(' Allow to stand 10 minutes, then filtm- into - 

I 500 ,, G per cent tragacantb thickening. 

I 45 ,, acetate of soda. 

1000 

Print on prepares 1, 2, or 3. 

Red N.A. gives a fine re,d wdth a beautiful bluish “relict”, hut it is not so 
blue in tone as Blue red ()., nor so yellow as Para red. For high-class prints 
on mercerised sateen it is a most useful colour, because it wdthstaiids the action 
of .hot steam much better than “Para red,” wdiich is always more or less 
“dulled” if steamed before the na])hthol is washed out of the cloth, — an 
operation that it is impossible to perform before steaming when mordant or basic 
colours or Indigo, etc, arc printed in combination with Azo colours produced 
on tlie fibre. At the same time I’ara red yields excellent results if properly 
handled, but its shade is generally too yellow for the requirements of the home 
trade markets of Wi'stern Kiirope, < 

Bt.ue A.N. (Diaiiisidine). 

I 12 5 gnus. Dianisidine base. 

50 „ hot water. * 

( 18 ,, hydrochloric acid dO'’ Tw. 

Beat into a paste, and then add first * 

357 grins, cold water (melted ice), and then at (F (4 — 

()2 5 ,, nitrite solution 13 per cent. NaNOo. 

Allow' to stand 5 minutes, and then filWr into — 

465 grms. 6 per cent, gum tragaoantli thickening. 

35 „ copper chloride. 


1000 
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Instead of Diaiiisidine base (12'5 grms.) there may be used — 

16‘5 grms. Diunisidine salt and 12 grins. HCl in place of 18 grms. 

20’5 „ ,, „ 80 percent, paste and 12 grms. IKH m place of 18 grms. 

Blue A.N IS printed on a naphtho! prepare containing the requisite ipiantity 
of acetate of soda to neutralise tin' free mineral acid in the colour. Thus : ~ 

3 per Clint N .\iMi nioi. PiticievKK 

oO grms /Tnajihthol (pi Naphlhol D (M , L a !'> )) 

70(3 ,, wati'i' 

GO ,, caustic soda o(r T\\ . 

20 ,, sodium acetate 

00 ,, Turki'V oil lOjier nait 

110 ,, 2 psi cent, traga/’anth thickening 

1000 

\\'itliout chloride ot copper, iManisidini' gi\es a dull violet shade of no 
[iractical \alue. 

Mixtures ( f,4he di;e/o eonipounds of Ben/adme or Tolidme with Dianisidine 
blue (without cojiper) give various tones of deep hlac-k on napht hol-prejiarcd 
cloth Many of the A/.o blacks of commerce consist of such mixtui'cs. 

The pri'paration of dia/,o printing colours can be ctl'eetcd without the use of ice if 
the aiuido base and the acal an' thickened togighi'r and mixed with a sei'ond paste 
containing the nitrite ( )ne (‘xample w ill snlhce to illustr.de tins met hod oi working 

a jSai’UTHVLAMIXK (’laiikt (without ice). 

1 d() grms, Naphthy lamme base. 

I 171 ,, G per (a'lit . gum tiag.icaiith thicki'iniig 

( Gd ,, hydrochloric aci<l GO' Tw. 

Grind to a smooth paste in a milk 

I 20 grms sodium nitrite cryst. lk‘5 per ct'id 
11. 50 ,, water. 

I 525 ,, 1 percent, tragacanth 

Miv 1. and II. together, and just before [irinting .aid 
2i0 grms benzine 

75 ,, acetate of soda. 

1000 

Print on any ‘•na])htiHd prepare. 'i he })resence ol the thickening material 
retards the rate of diazotisation, and the reaction takes jilaec^ regularly and 
evenly. At the same time it is not advisabl-' ,to dispense with ice in warm 
weather, since all datzo conqiounds are very sensitivi' to heat, - that is to say, all 
diazo compounds prepared according to aip of the foregoing directions. 

The introduction of the Azophor colours has rendered unnecessary the 
observance of any particular ]>recauti(?ns in the printing of insoluble Azo 
colours. The Azojihor colours (Meistcr, Lucius A, Bruning) consist of diazo 
compounds of various aromatic amines, suc4i as paranitrunilnK', metamtranilinc, 
dianisidine, benzidine, tolidme, and paramtro ortlioanisidine. These come into 
the market as Azoplior red P.X., Azophor orange M N., Azophor blue 1)., 
Azophor blacks S. and 1) P., and Azophi^ rose A. No ice is n'ljuiird at any 
stage of the preparation of tlie jirinting colours, or in their ajiplication to the 
fibre ; the colours are Simply dissolved in water and added to the thickening, 
.together with a little caustic soda or sodium acetate for neutralising the free 
acid that may be present. 
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Rrd. 

1 Oeanqe. 

Blue. 

BlAbK. 

Pink. 


grnis 

grms. 

gnus. 

gnus. 

gnus. 

Azophor led P.N. 

,, orange M.N. 

,, blue I). 

,, black 8. 

,, robc A. 

Cold water 

90 

90 

36 

' 190 

20 

3.b0 

9.90 

300 

‘2.50 

400 

A "ciic acid 9“ Tw. 


.. 


80 

50 

Cold water . . *1 

( 100 

! 190 

' 



CauHtic soda Hb* Tw. . j 

i 40 

' 40 



1 

() pel cent, tragacanth 

Flour- tragacanth }»aste 

.'iOO 

1 500 

61)0 

,500 ' 

500 1 

Acetate of soda 

Coppci cldonde 77” Tw 



.50 

50 

'20 ' 

Chromic acid (cryst. ) 



4 



Make up lo 

1 hlie 

1 litie 

1 litre 

1 ln,ie 

1 litre ^ 

— 





1 


Ill tins tlio in^^redienls above tlie centre line are first mixed together; 
then, when the solution has stood for hours, it is liltered into the thickening 
and causti(‘ soda, well stirred in, and hnally made uj) to 1 litn; with waiter. 
The acetate of soda, chloride of copper, and chromic acid are best left out of 
the colours until immciliately before jirinting. 

Properly j)re])ared, the A/ophor colours are, for diazo com})oun(]s, remarkably 
stable. They may be jirinted on any of the pr(‘}iares suitabh' ior the correspond- 
ing ordinary Azo colours, and without any specially oonstructed “colour-boxes” 
for cooling. In hot weather, however, or in hot machine rooms, it is saier to 
take some measures to keep them as cool a,s po.ssible Blighter colours are 
obtained, and it is preferable to iiKUir a little ex])enditurc on ice than risk 
spoiled work. 

With Azophor black S., the best results are obtained wlu'ii the naphthol 
prepare is slightly thickened with tragacanth and contains little or no Turkey- 
red oil. If the colour is too concentrated it gives brownish blacks, especially 
with heavily engraved patterns Azojihor black D.P. is better in this respect; 
and both products gi\e fuller and lietter colours when strongly thickmicd with 
starch or Hour-tragacanth pastes, instead of tragacanth alone. 

For many pur{)oses the Azoplior blacks are exceedingly useful, but they 
lack the velvety richness of good Aniline and laigwood blacks, and hence these 
latter are usually employed whenever the conditions of process will allow. 

As is w'cll known, it is impossible to obtain a black when any of the ordinary 
Aniline blacks are printed on naphthol prepares, (>vcn when they are made 
suthcicntly acid to more than neutralise the caustic soda in the prepare. 
M. Richard, however, found that a mixture of aniline and para-amidodiphonyl- 
^mine (Diphenyl black), wlien printed on naplitholate of soda and steamed 
for 2-3 minutes in the rapid ager, gave a rich, full black, very deep, and much 
faster than any other black. 

The only (iitiiculty with this black is that it is apt to have a light-coloured 
edge wherever it fits closely to a printed Azo colour, or when it is printed 
alone on naphtholated cloth which is afterwards dyed in diazo solutions. This 
light edge, or aureole, is due to the “ running ” of the acids in the colour, and 
may be avoided by reducing the acidity, and by adding a little China clay to 
the thickening. 
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A\1I,I\E liLAras (IN NaPHTHOL PuEPAIUW. 

1 II 


niH. 

/Diphenyl black oil D.O . . ^ If) 

M M bji'.** I . 

Aiiihi^^ salt * . . 4ri 

,, oil . 

I’aiaphcnylt ncdiainiiic . 

* Acetic acid 9” T\v . . f»0 

Laidac acid 50 }*ci ct'iit. . . 5(1 

vllydiochloiic acid 34" Tw. . . Ill 

Thick acid sl.uch t lai^nicaiil li jt.islo liTJ 
(i ]>ci cent fpun tia^aca^ikh . 

(’Inna claj itaslc 50 jici ccii^. . ' 
j SimIiiiiu cliunal.c / i ItO 

\ Watci . . . , ( 00 

( Dopper suljdiidc 30 pci ('cut. past(> i ( 15 

iWab'i .• . . . . I 15 

Aliiniiiiuiiii chloi ii]c 52" T\\ . . 19 

\'aii.\di\iiii solution 1 ]ioi ci'iit . , l(i 

• • 

! 1000 


guns. 


I 5(!0 
[ lOo 
) :!() 
1 70 
( 20 
I 10 
20 


1000 


Print, nlono; w 1 th niiv A /,o colour, on Nnphthol jtri'parcs l,ll,or d , pass through 
tiic rapid ager , wash well and soap. Dlack 1 1. (N'oelting :ind la'hiu') gives a tine, 
deep colour, free from w hit<‘ ('dges, and may' he used for either ]iriuted oi dyed styles. 

ddie Logwood bhu'ks ])rmted on najihlhol-prejiart'd goods are limited to 
such as are ivadily fi.xed hy a short st('aming, or e\en on dtymg m hot air— 
e.(/. the Logwood iron blacks .Vny Logwood iron black that, is siiita,l)le for 
“Turkey-red discharge ” work is widl adajited to jiimtmg m eombmation with 
.\/Ai colours oil iiaphthot prejiares The oiu' given lu'low has heeii worked out 
specially lor this class of wmrk , it yields a very good hlaek, gives a sharp, clean 
imjiression of the paTteni, and re(|uires no steaming for its tixation A run 
through budiroinate of potash im])ro\('s both its shade and fastness to soaping 
wdien the goods an' not sD'.nned , hnt. wdien steanu'd, d is suirieu'ntlv fast 
without any after treatment hi'yoiid soaping and washing. 

One great advantage of this Logwood black ovei the A/oplior and otlu'r A/,o 
blacks is, that it gives ('xcellent results with rollers engraved m stipple, a (jiiality 
wlncli can scarct'ly lie ulaiimvl for any otlu'i )>laek on naplit holate of soda. 

Black -L (on Nafihtliol Prepares) 

I DO grins llematme {dr\ Logwood extract). 
dOO ,, water 

I 100 ,, aeetie acid D* Tw. Ib^s<jlv(' and add — 

/1 00 stareli. 

I kO ,, British gum. 

' 100 ,, water. 

I 105 ,, potassium sulphite* DO" Tw. 

y 20 „ olive oil* Boil and add — 

J 105 ,, coppi'ras. * 

) 140 ,, w'ater (boiling) Boi) for 10 minutes longer and then cool. 

1100= 1000 after boiling. , 

Print on any naphthol prepare, (loods printed with Azo colours and Black .1 . alone 
are not steamed, but passed immediately through a J per cent.-l per cent, solm 
tion of bichromate at iO^-SO’C. ; well washed, soaped, wtished, and dried. If “mor- 
dant^’ and “basic'' colours are added to the colour combination, the goods are 
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steamed for 2-4 minutes, fixed in tartar emetic, washed, soaped, and washed, the 
chroming being omitted. All operations of chroming, fixing, washing, and soaping 
are best and most conveniently carried out in the continuous “ Open Soapcr.” 

Direct production of Para red on the fibre.— The production of Para red 
on the fibre without the necessity of previously prc^paring the cloth in p- 
naphtliol has been the subject of many investigations ; and tiie problem has, 
to some extent, been solved successfully, though the processes suggested are 
but little used. 

“Nitrosaminc rc'd ” supjilies one of the solutions. It conies into the 
m-arket in the form of a paste containing the sodium compound of the nitros- 

amino | olitained by adding duuotised paranitraniline to 

excess of caustic soda, and as such is incapable of coupling with /^-naphthol. 
The printing colour is made by mixing caustic soda, /S^-naphthol, nitros- 
amiiK' red, acetate of soda, and tragacanth thickening, and it is printed on white 
unprepared cloth. After printing, the goods are gently dried and exposed to 
the air for a few hours, and then [lasscd tiirough a bath of dilute sidpliuric 
acid, washed, and dried. The comlniuHl action of the carlionie acid of the air 
and the sulphuric acid results in tlic formation of Para ri'd, so„tliat the process 
is cajiahlc of varied application m eomhination with snitalile colours. 

One of the best eontrihntions to the study of iNitrosamincs is cited in the 
Journal of the Sons'll/ of Dyers and Co/onrisfs, August 1111)1), from which the 
following particulars arc taken. The mtro.samino there mentioned will serve to 
illustrate the principles of tiu' direct production of A/o colours on the fibre. It 
consists of a comparatively stable dia/o derivativi' of puranitro-orthoanisidme, 
and is prepared as under : — 

i 5000 gnus, boiling water. 

2530 ,, paramtro-orthoanisidine. 

( fiOOO „ hydrocliloric acid 30" Tw. Dissolve, cool, and add — 

7000 „ ice, and then rapidly — 

1125 ,, nitrite of soda, dissolved in a small (piantity of w-ater. 

The diazo solution is allowed to stand 2-3 hours, and is then mixed with 
!G litres of caustic soda 30“ Tw ; the voluminous microcrystallme green mass 
■yi the iiitrosarnine compound is collected and pressed so as to yield 8500 grms. 
3f paste. It does not undergo decomposition for some days, especially in presence 
af a little caustic soda ; it is easily soluble in water, from which it may be obtained 
in a crystallised form by salting out ; and it does not combine witli })lienols m fire- 
jenco of alkali. This nitrosaniine of p-nitro-o-anisidiiie is applied to cotton fabrics 
in exactly the same manner as the older nitrosaminos and yields a brighter red, 
esjiecially with alnmmate of soda, whieii protects it from the action of acids in 
the atmosphere. The printing ji/iste reenmniended by Dziewonski, the author of 
the paper from which the above information is derived, is m'llde up as follows: — 

llui) I’lioM Nitrosamine. 


30 grms 

/i?-naphtlu)l. 

25 „ 

caustic soda 76^ Tw. 

„ 

sulphoricinoleate of soda 50 per cent. 

75 „ 

aluminate of soda IS"" Tw, 

1 50 „ 

warm water. 

( 75 „ 

Nitrosamine paste. 

1 206 „ 

tepid waiter. 

10 „ 

acetate of soda. i 

460 „ 

1020 

neutral tragacanth thickening 8 per cent. 
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STYLKS OF FRINTIl^ft. 

Print on white unprepared cloth, dry, exp^^se to the air for a it-w novir«, pass 
through sulphftric acid (20 grins. 168" Tw. per litre) at 65“ 0., wash 

well, soap, and dry A trealnient in hoilnig water inay replace the acid hath. 

For resist edocts under Andine hlack a sinnlar paste is used, hut containing 
an extra ainonnt of acetate of soda It is ])rntt(‘d on white cloth, ami the red is 
develojicd hy a 6 hom-s’ exposure in a warm hanging loom at a temjieratnre 
of 50' to The Aniline hlack is then printed ovei it in a covi'r jialtcrn, 
or witJi a pad rolu'r, and the hlack is de^ (‘loped ni the usual way hy a run 
through the rapid agei, followed hy chroming, washing, so.iping, and drying. 

As a discharge on Indigo, tie' mtrosamim'i of j)aranitio-orlhoanisidine*-« 
particularly siutahle, sima' it gives a iirst-iate ri'd hy the direct ajiplicahon of 
iiitrosamnie, na.phthol, and chroma, le ot -.oda 1 he pn'sence oi /me, aluminium, 
and chromium salts or hydroxides exi'rts a heiu'ticaal iidhu’iiee on the hright- 
ness and fastness of the r(“d No in^n' caustic soda should lie employed than 
is suthcient to neutra,!ise (he chromic acid ni the hichrom.it(‘ of soda, and to 
prevent the coupling of the nitrosamine with the napiithol The indigo dyed 
cloth IS jirepared with a solution containing 2 jierccnt. hone arid and 5 pi'r cent, 
acetate of ammonia After )»i inting, the goods are steaim'd 2-h minutes m the 
rapid ager, then ]).iss('d through th(‘ oidinaiy “cutting hath" of oxalic and 
sulphurn; acids'at 7(t 75"('., and linalls well washed .ind dried. 

Although not noti'd iii the origin.il paper, it is prohahle, in \i('w of the fact 
that zinc com])ouiids improve the led, that the aho\e nitros.iinine would lend 
itse.lf adinirahly to the jiroduetion of red ii'sists nmh'r Aniline hlack covers and 
])ads hy Plnzaiiski's process, a,nd thi'H'fori*, in e(»mhination with haMc colours, 
(Tl'ome yi'llow and I’russian hlue 

Another piocess rel\ing on tlii' use of the ordinary nitrosamine of para- 
nitramline was p.alented hy The ( alieo hunters’ Association and hy fh A. 
Fourneaux in 1507 (No 7()i, F.)07). In tins jirocess the calico is ])rmt('(l with a 
mixturi' of /:? na])htholate of sod.i, c.istoi oil soap, nitrosamine, and an “acid 
ether such .is acetan oi inonochlonMliyl alcohol, which splits up hy hydnilysis, 
and hy thus yielding free acid piohahly couNcrts the nitrosamine into tlu' diazo 
compound, winch at once (‘oinhines with the najihthol to lorni 1 ara red. I he 
follow'ing IS one of the examples given : 

I’KiNTiNMi Foi.oua. 


f 25 grins. 

/i-na]ihthol. 

] 55 „ 

castoi-oil soap (60 pi'i cent., fatty acid), 
caustie soda .'Ui Tw 

50 „ 

U20 „ 

watma 

; „ 

glim tragaeantli thickening 

1 60 „ 

Glauher salt licfoix' use add- 


ehlorethyl-alcohol. 


neutral acetm (12 per cent. (Nil,(F) 

1‘25 „ 

Nitrosamine paste 25 per cent. 

1005 

• 


Print on plain bleached cloth,* allow^ to he 24 hours, and then age or wash 
according to the necessities of the case. ■' 

Further improvements relating to the production of I’aranitraniline red on tlie 
fibre in one operation formed the sohject-matter of a second jiatent taUm out hy 
the Calico Printers’ Association and E. A l;\^urn{\aux. (Eng. Pat. No. 765, 1907.) 

These improvements consist essentially in printing a thickened mixture of Nitroa- 
amine red and the Maghesium salt of 2-naphtliol 1-siilphonic acid (/Tnaphthyl 
sulphate), with or without the addition of Turkey-red oil, etc., on white bleached 
calico, and then, after drying, steaming the goods for 1 minute without pressure. 
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Baring the steaming, the nitrosamine reacts with the 2-najphthol 1-sulphonic 
acid, with the formation of Para red, the sulpho group being eliminated. 

This process allows of Para red being associated with almost any class of colour- 
ing matter, iticlnding Aniline black, Indigo, and mordant dyestulls like Alizarin 
blue. Modern blue, violet, and yellow, and others that can be fixed liy a short 
steaming. No jirevious prejiaration of the cloth with naphthol is necessary, since 
the })rinting colour contains all tlie elements essential to the prodiijction of the 
red, and thus a considerable economy is etlected in tune, labour, and rnati'rial. 

The following is an*example of the above process . — 

IbuNTiNc ConouH. 

( j grins, magnesium sulphate. 

tragacanth thickening. 

Nitrosamine red jiaste. 
water. a 

tragacanth thickening, 
ricinoleic acid 

turpentine ’ ’ 

neutral aci'tin. 

basic magnesium 2-naphthol l-sulpliombc (obtaineil by 
stirring the normal salt with excess of magnesium hydrate 
until the solution <-ontains about ‘IGl gnus, of the basic 
salt iK'r b(ie). 

Shortly befori' jirmting, mix A and !> together, print on plain white calico, 
dry, steam for one minute without pressure, wash, soaji, and dry. 

Th(' addition of 1 grm. of urea per kilogramme of printing colour is stated 
to improvi' the fastness to steaming 


A 


I too 

f 125 
I 181 
400 
20 
20 
l.h 
102 


1000 


Azo Colours with Steam Colours 

The us(' of “steam colours” with the insoluble Azo colours is of special 
interest, since it jiermits of an immense variety of multicolour oHocts being 
obtained, and thus extends the resources of the calico jirintcr. The colours most 
frequently employed for this jmrpose arc the basic aniline colours fixed with 
tannin, and mixed with citric and tartaric acids to ncutralisi' the alkalinity of 
the najihtholatc of soda, as well as to preserve tlie brightness of the shades. 
But certain mordant colours arc also applicable, and tlu'se are most useful for 
the production of dark olives, myrtles, navy bliu's, and greys. Amongst ihe 
most inqiortant may be mentioned — Blue 1900 (of Durand and Huguenin), 
Chrome violet blue (Deigy), the bisulphite compounds of Alizarin blue, Ccerulein, 
Philochromine (M., L. & B), and (diromoglaueine (M., B. (t B), (hillo purple and 
(lallo navy blue (Bayer), and also Persian berries extract, wdth chromium or tin 
mordants. All these can be fixed by a short steaming m the rapid agor, and 
are remarkably fast to soaping. 

Chrome yellow and Iron buff are occasionally associated with Azo colours, 
but they arc not in much demand, and are never used with “ steam colours.” 

The following recipes will illustrate the general methods of work in the 
combined Azo and steam colour styles. 

Basic Cot.ours. 

With the exception of adding more acid and a small quantity of 
stannous chloride to preserve the colour from being soiled by the “ scumming ” 
of the diazo solution, the basic colours are made up in the same way as for the 
ordinary steam style. The following may serve as examples : — 
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Pink. 

Yellow. 

1 Green. . 

Blue, 


gnns. 

grins. 

1 gnus. ! 

grins. 

Rhodaimno 6 H. (100 jua cent.) 
TlnolUiviiip 1' .... 

10 

20 

20 


Bnlliaiit git'cn .... 



10 


New metliyfeiic blue 




‘25 

Acetie acid ^l” Tw. 

200 

200 

. 200 

200 

Citnc acid . . , . 

25 

25 

25 

25 

Starcfi • 

120 

100 

100 

100 W 

4 pel cent tiagacaulh (liictciinig . ‘ 

340 

! ;joo 

300 

30C ' 

Water . . 

105 

155 

145 

100 

i Boil, coni, and add — 





! Tainnii 50 jut cent Holution 

200 

200 

•200 

160 

: Tin ciyslals (optional) . 

• 5 40 

5-10 

5 10 

1 

5 10 

it • 

1000 

1000 

1 1000 

1000 

, Print on prepams 1, 2, or 5 

. steam 2 -5 

1 minutes , 

fix m tartar 

emetic and 


clialk . wiik soup, wasii, and dry. 


MoilDANT ()<)l,OUI{S. 

For (piu'l, last (M)l{)urs, tiiore suiU'd to llio hoiiK' trade inaikets, the mordant 
eolours are both the best and tlu‘ Miiiplest to a[)ply on naphthol-prepared cloth. 
Their ran'jje is limited to navy blues, dark myrtle po-een, olives, ^O'eys, and 
yellows . the Alizarin pinks, etc,., are altopmther useless, since they reipiire 
prolontted steaimno for their full di'velopment and fi.xation Moreover, they 
are uuneeessar} , as brii^lit pinks, salmons, scarlets, reds, etc, all occupy an 
importaiiL position in the list of Azo colourh themselv(‘s 

d’vpical evamples of mordant colours used on the larfj^e si ale for printini^ in 
combination with “ I’ara red ’ and other Azo colours are ^iven below ’Idii'y may 
be, and are, used for ordinary steam styh's without any modification whatever 

Yet.iz)W 75 ^rms I’ersian berries extiact IK" Tw 

75 „ t^uenatron bark extract 18’' Tw. 

775 ,, acid starch tra^acanth paste. 

75 ,, acetate of chrome 50“ Tw. 


1000 'pares I, 2, or 5; 

lb, UK 1900 50 urms. Blue 1900 TC! (Durand A llupnioc Bud’ by passing' 

820 ,, acid starch j)aste. , wash well, and 

1 5() ,, acetate of chrome 25" Tw. fite of mixed terrous and 

-jQQQ , .r. Wash a^iiTi and soap. 

• ands the run throu;.,di caustic 

OiavE I, p, 

\ 1 Blue J.fUU lation. It gives a pleasing slate like 

j ^ A^ellow. ,tl bulb For a dark chocolate brown 


Navy Blue i 


1 d Blue 190(k» , thickeiu'd solution of manganese 

50 gnus, (dirome VK,' with "the other colours on the naphthol 

4r ,, Setoglaiic created precisely as above. A short run 

00 ,, acetic ao'ial after the goods have lain a short time; 

•00 „ 5 per cdn of tl^e manganous hydrate, and brightens 

00 „ starch 

106 „* wateri Coi.ouus — The printing of aulyihide dyestuffs 

50 „ ace^urs calls for no special manipulation of the cloth. 

50 „ 5C^ Steamed in air-free steam for 3-4 minutes, and 
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Myrtle 60 grms. starch. 

(Dark BoyiLE Green) 200 „ water. 

230 „ 3 per cent, tragacanth water. 

120 ,, Tersian hemes extract 48“ Tw. 

75 „ Lj.)gwood extract 48“ Tw. 

30 „ olive oil. 

Boil and add 

j 20 „ Diamond green (B, A. 8 B ). 

I 125 „ acetic acid 0 Tw. 

' 3ioil a little longei ; then cool and add — 

100 grms. acetate of chrome 15“ Tw. (pure). 

Stir well and then add 

10 ,, 50 per cent, tannin solution. 

1000 

This Alyrtle gives a dark shade of greim e(|nal m depth to a Niivy blue. In 
combination with “ Bara red, ’’ Naphthylamme claii't, Nav) bhu‘, and Black J., 
it is extensively used for the production of rich plaid checks on !lann('lett(‘s. 



inters 
obtained, 

freipuntly goods are steamed 3-4 minutes in the rapid '>orer passed 

tannin, am tartar emetic, and then \mVc ’ ‘....a 

the naphtholate^. / ^ S- ..mied and soaped # 

But oekun .uor.l>tf‘ the aUuvc .uyrtle gives 

tlio productiem of dl bluisli-greeii j,, a,„y extent by the 

most important mny be . ' , i i i. 

Chrome violet blue ((ieigy),«o'dain';^ and any of the brighter •. 

Bhilochromine (M., L. & U) iW-pw’ „,„etio ; “"“"""J 

tJallo navy blue (Bayer), and also b and then passed 

mordants All these can he fix. j„,,,reetly without any steanung, 

are remarhahly fast to soaping. -itl, stand a severe soaping. Diphenyl black 

Chrome yellow and Iron Imtt arc , 

but they arc not iu much demand aip a Dyestuffs.— the Am eolow 

The following recipes will illustrate y^t dyestufis. In 

comhiued A'/o and steam colour styles. ordinary Indigo, Uba 

s (alkali-hydrosulphite pastes), along 
Basic Coir)uiis.^,'j^,i^ steamed in the rapid ager at 


Multicolour Battcni in Baia lied, basic Gn'cn, and Mordant 
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lisecl only for hanAorohiefs, etc., for the Eastem markets. Ilsiially a black is 
printed at the time, and, if the style is not very tasteful, tlio colours are 
at least very fast. 

(a) For Yf/lotn, the iiaplithol prepare may contain 2^ per cent, of sulphate of 
soda. The yellow printed is a thicken solution of basic lead acetate, ulentical 
with the “ Miidder (lead) yellow” already dc, scribed. After jirintinii:, the 

goods ar(' piissed through a w.irni liath of dilute sulphuric acid 1 ] Tw,, or 
through ail acid soldtiou of suljiluite of soda (20 p<'v cent, stiiutioii) Tiu'V are 
thou well washed and misfsi yellow in bichromate of soda as d(‘scril‘f<l for 
“ Maddf'i’ ytilow " (followed by a treatiiuait 111 liuu' water if an ora lU' liC 
required), well washed again, soa])e(}, and washed. If hipbeiiyl black is' intro- 
duced into the pattern, the goods ar, stoaiiu'd 111 the nijiid agm-, Jiiid the 
Silbseipieut acid tieatineut is licst e,arru'd out N.'ith a solution of sulphati' of soda, 
acidulated wuth acetic acid, or viuy diiutc suipluine acid 'I’lu' addition of acid 
is not absolnti'ly (‘ss(‘utial, but it iiujiroves the wlntf's and lu'lps to rmiiove any 
excess of dia/o solution that has de(‘ouip( si'd and l’orme(l a dull brownish film 
over th(‘ A zo colour llateehu brown has also bei’ii used with siieia'ss-iii com- 
bination with Para red, 'roliiidine oraime, etc. In tins case, also, tlu' “(lateelm 
madder brown ” (7. a.) is cnqiloycd, and the punted goods (;d't('r steaming for 
black) ar(k.p;isseb dinwtly into a ('t»inbine<l fiMiiu and de\ (‘loping bath. 

Ki\iN(; and I)k\ki,o!'in(. P>\tii. 

200 gnus. (Uaiibor salt cryst. 

o ,, badiromatc of potash 

1000 ,, water. 

t 

Work th(' goods for 20~2() minutes at GO'' (!. in this solution, IIk'h wadi W'asli 
and soa]). 

((j) Iron ^n///'in combination with I>i[>lienyl black and i’aiu red is often used 
for haudkereliK'fs The butV is mad(‘ by thickening an acc'late of iron jiropaied 
by the doidde decomposition of copperas and lead acetate 

Blikf 10 

500 gnus British gum ])aste 
500 ,, acetate of iron 18" Tw. 

1000 

I’rint BufVF., Hod P.N., and Dijihenyl black on naphthol juaqiares 1, 2, or ; 
steam 2-4 mmnlcs in the ra})id agi'i* , and then iais(‘ the P>utr by passing 
the printed pieces through caustic s<k1:i 1'' -5''Tw. at G(P (k , wash wadi, and 
allow the pieces to lie until the dirty olive juasapitate of mixed ferrous and 
ferric hydrates has become fully oxidised !<» tl.e [at ter. Wa,sli agMin and soap. 

The chromium ITdce of .Alizarin blue withstands the run through caustic 
soda, and as it fixes well in the rapid ager, it can be employed, with good 
effect, as an additional colour in the combination. It gives a pleasing slate dike 
grey, which goes well wdth red, black, aiffl buff For a dark (dioc(da.te brown 
“ Manganese bronze ” serves .irlniirably. A tlnckeni'd solution of manganese 
chloride or sulphate is printed along w'itli*the other colours f»ti the naplithol 
prepare, and the goods are then trc'ated precisely as above. A short run 
through dilute “chernick” is beneficial after tlie goods }iav(‘ lain a short time; 
the chernick completes the o.xidation of the mangaimns liydrate, and brightens 
the red and white simnltanoously. 

Azo CoLOUES WITH SuLFUiDB COLOURS —Tlic printing of sulphide dyestuffs 
ulongside the insoluble Azo colours calls for no special manipulation of the cloth. 
After printing, the pieces are steamed in air-free steam for 3-4 minutes, and 
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pari acid KiS" Tw. to 100 

“ parts water), and the follow’- 

■ — W iiifr ones with water, soap, and 

^ water respectively. In other 

"lo*rj3 I ^ rcspcclH the process is identi- 

■Q.O. j -I ,,,,1 „,tl, that for Azo colours 

.(3" o' ' alone. 

J : oiri^ ^ C. The Dyeing of Plain 

(TvfT) Shades with the Insoluble ■ 

. Colours. 

1^^*^ IDl^ ^ Plain shades of tins descrip- 

* ^ tion are usually dyed in print- 

works 'for suhsequcntl} dis- 
1. jlTClDl i ^ charging \^ith irducing agents. 

i The process consists in pad- 

. lOlU-lX ^ ■ § “naphthol prepares” already 

^ jven; and then passing it, 

P after drying, through the 
iQ^-UX ^ necessary diazo solution eon- 

foUinfl ni the lunior box oi an 
Irlunaryshncp^Kldu., machine. 

"* d-^d-7 ■ ' i is i The coupling of the diazo coio- 

'Cia-f-'Qlll ?■ p,„uid with the naphlhoUakes 

' oil- -r tS, It” place at once, but, in order to 
' nP rr . ' i § cnanrc the coin,)lete coiol.ina- 

j irtlDl^ 3 Uon of the two iiodios, the cloth 

('TYT) S is given a sliort run througl’ 

n before It enters the 

0.rr — ^ '0iV-hA'i s - "a^Ong becks. Tlie Oioh 

! • li ^ conducted with tin 

1 QI- - -( 7 ) r ifi L© 

» iGiC - 0 the point at which it leave 

1 ^ :::B . ^3 -Ti . li ^ the washing becks after dygini 

U O' ■ ^0 UJOli in the diazo solution. It nm, 

V then he washed and soaped in 

tdic rope state, since there IS no 

^ further fear of creases causing 

. 1 • unevenness in the shade. A 

dyeing machine suitable fot 
the purpose is sketched in 

. ( dwm I 'I . it is self-explanatory 

I Y -A-^ preparation in naph- 

i thol is carried out exactly as^ 
I for printed goods ; but, as a 

^ rule, it is unnecessary to add 

any antimony salts to the 

1 naphtholate of soda unless the 

' cloth has to be dried ov^ 

. . *.1 rivarl flt once Two suitable prepares for dyed 

cylinders, or if it cannot be djed at once. 

r 1 r.o frtUAWB V 


^-v.i:::::o 

^ ::::d 
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STYLES 

OF ^KINTING. 



For Hkd8. 

For Cearkts, rtc. 

/S-naphtfiol 

28 

30 . 

Shading salt K. 

' •> 


Caustic soda 52“" Tw. 

75 

75 

Turkey red oil 10 per cent. 

25 


Water 

870 

•son 

• 

1000 

1000 


The (liaz(r sdluLions an' j)re]):ue(l ni the usual way, but witliuuL thickening,'^ 
a,nd are usually of aliout two thinls the strength of the corresponding pi inting 
colours, d’heir concentration varies, hov ever, according to tin; depth of colour 
required and the strength of the najjhthol solution cnqiloyed. I^’or most jiur- 
poses the latter rarely ('\ceeds .‘i pe. cent, hut if jirinting is comhined w'ith 
dyeing for the production of two-colour giound ellects, or w'hen strong and 
wx'ak na})hthol “colours " arc printed together with tlu* same ohject, it may 
reach h-G per cent , •and in such cases the strength of tlu' dia/.o solution 
must he incn'asiMl projiortionatcly Tlu' dyeing solutions may he made np 
as under — 

hAllAM’l ilAMLlNE UkO 

j 5,000 grins I’aranitranilini' (.' 

20,000 ,, hot wat(‘r. 

I 25,000 ,, hyfliocldoric ,icid oO" Tw' 

Dissolvi', cool, and add 

20.000 gnus cold water 

50.000 ,, ice 

Then jiour in gradually, whilst stirring, 

21.000 gnus nitrite solution 15 per cent. 

Allow to stand 1 5 minutes, titter, and add — • 

74.000 gnus acetate of soda solution 521, per ('cut. 

1 000 ,, w'atei or ic(‘ * ' ' , " 

225 kilos. 


a - N A 1 U l T 1 1 Y L A M I N E B ( U 5 1 ) I C A 1' X . 

7,000 grins, a-naphthylaminc 


20,000 

17.000 

0t^,000 

30.000 

75.000 

2,000 


hydiochloric acid 30 per cent, 
hot water. 

1C('. 

nitrite solution l.'l percent, 
acetate of soda 32^, !•> i.'-ent. 
water (or British gum paste). 


(Irnid to a smooth 
paste aixl cool 


225 kilos. 

• 1 

The acid in these two nnxtnres m in a somewhat large eitcess, bht asi^the 
acetate of soda is only added immediately before use, and as dia/.o compounds 
dceep longer in acid solutions, it is an advantage to use a larger (piantifcy, 
because sometimes the solution has to be prepared some hours before it is 
actually required. , 

If desired, the acid can be reduced to 12 kilos, in the red and 13 kilos, in the 
bordeaux solutions, but Ihe foregoing quantities have been found to give the 
most regular work in practice. 

r In a similar way the following dye liquors may be prepared 
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* 

OUANGE. 

SCA RI/ET. 

Blue. 

Brown. 

Chocolate. 

Orthoi)itiotolni(Jiiie 

15 



7-5 


CliloranisiduK* 

% 

20 



DiaiiiHidnu' salt 



8-3 



benzidiiK! . . . . 




7*5 ' 

15 

Hydrochloric acid 30 })Pi coni 
Sulphuric acid 123° Tw, 

14 

27 

7-2 

‘ 45 

55 

AVater, hot 

P 'ol, and add — 

120 

200 

60 

150 . 

150 

j Cold watoi . , ' 

( 483 

J 1-0 

645-5 

j'385 

1 200 

('340 

' Ico . . . . 

200 

1 200 

150 

- 200 

j NiLriti' solution 13 ])oi cent. 

1 68 

1 58 

32 

[ 80 

( 90 

Acetate of soda solution 321 porciuit. 
j Cliloridc of copjx') 77° Tw 

100 

, '75 


I 12.5 

150 

Chromic acid ..... 



2 



! 6 per cent, tragacauth thickening 



75 

... 


1 

i 

1000 

1000 

1000 

‘ 1000 

1000 


Tlic bluo m dyed on a 3 per cent, naplithol prepare (‘ontaining 2-3 per 
cent. ac(!tate of Koda (say 30 grins, pt'r hire). In eacii of tlio above colours 
a portion of the water added after cooling is left out until the diazotising is 
hnished. Then, afUT the diazo solution has stood for some lime, the acetate 
of soda and the rest of the watiu- are added to make up the litre. 

After dyeing, the pieci's are well waslu'd and soaped in the open width ; 
then washed and soaped again in the rope form. For reds fast to rubbing, the 
goods, after the' last soaping and washing, are passed through a, boiling dilute 
solution of })lieiiol, containing 0‘2 guns, of phenol per litre. Faia reds are 
soluble in phenol, and consequently their treatment under the above conditions 
results in the removal of the surface colour, which only adheres loosely to the 
cloth and is easily rubbed off' in use. Incidentally, too, both the red and the 
“ white ” are improved. 

1). The Coupling of the Diazo Compounds with Colours of the 
Chrysoidine Group. 

Certain nicmbers of the Amidoazo grouj) of dyestuff's combine with fjiazo 
compounds to form insoluble, dark brown [irecipitates. If this reaction takes 
place on the fibre, the colour obtained is similar to Catechu brown in shade, is 
very full and rich, and of excellent fastness to light and soaj) 

In practice, the tinest, and therefore the most important, colours of this class 
are produced by the action of diazotised p-nitraniline (paranitro-diazo-benzene 
chloride) on Chrysoidine and Hismarck brown (Vesiivine). These two dyestuff’s 
are put on the market by the Farbwerke HochsL, as l^irabrown salt G. 
(Vesuvine) and Parabrown salt It. (Cfirysoidme) — names which have been given 
to them because they are specially adapted to coupling with diazotised para- 
nitraniline. 

The method of producing Para browns on the fibre is practically the same 
as that employed for the production of Ikira reds, the only diff'erence being that 
the cloth, instead of being prepared in naphthol, is printed or padded with 
solutions of one or other of the Brown salts R and G. , The Brown salt R. givea * 
a redder shade than the G. mark ; both are equally suitable for either printing 
or padding, and Both are developed in the ordinary diazo solution used fot 
Para reds. Moreover, the Browu gtdts om be, printed ;on napih^oFpr^pfaiji 
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goods, so that when, dyed, a brown pattern on a red ground is obtained; and 
further, as t]ie^)r()wn and red are both discliarged by the same reducing agents 
(hydrosulphitcs), it is possible to olitain white and coloured patterns on a, two- 
colour background. 

Printing of “Para Brown.”— The best tluckenmg to use for this purpose 
is a gum tragacanth starch paste, or a stairh paste alone, according as a blotch 
or ji “ peg ’* jiatten^is to lie p-mted. 

Dauk liaowx PiUN'iiNMi (\)Loijiv ])er cent. 

■jfi grins blown salt I’ or (i. 

loO ,, act'tn; acid (1 'j'w 

:100 ,, walm-. 

50 ,, starch (dry) 

175 „ 4 percenl. g»i!n tragacardh tliicki'iimg 

1 ()()() 

!>od and cool ^ 

This colour IS too strong lorordinai y usi‘and must Ih' rcducisl I I (Brown J), 
hut for lightly engravi'd or stijtph'd jiattcrns it is quite suiiahU' IVmt oil 
white cl(jth, di v, and de\clop in dia/.otis(>d [laranitraniliiu' (15 to “2 grins, 
paranitrandme pm' litnO- 

Printed thus on plain white cloth, brown and whitt' ellects ar(' obtained ; 
while if printed on naphtliol jireparod cloth, brown and nsl ell’octs arc pro- 
duced. After dyeing, the goods arc simply waslu'd, soapiai, and dru'd. 

Dyeing of “Para Brown” The doth is lirst jiadded in a ]\-2 per cent, 
solution of Brown salt B or (J. , tlnm dried and developed in diazolised 
p-uitranilme , wi'll washed, soaped, and dried. 

Till' Brown salt padding lupior ih iisuaJly tliickened slightly w;th tragacanth 
in order to faciliialt' the even impregnation of the dotli. 

A jiaddiiig solution, used in practice for dark browns, is made upas follows:-- 

2 jier cent Bkown Salt fou Paddino. 

I 20 grins. Brown salt U or (h 
^ 50 ,, acetic acid IP Tw 

I 450 ,, boiling water. 

Dissolve, and add 

100 ,, 5 per cent tragacanth thickening 

380 ,, cold water. 

1000 

Pad in any type of padding mangle ; dry in hot air or over cylinders, the first 
few of which are jireferahly wrapped with calico; and then develop as before 
in p-ni trail il me, wash, soaj), and dry. 

J^^or “twm brown ’styles, pad the clotli iii a ( per cent, solution of Brown 
salt, then print on a stronger colour (say 2-2| per cent ), dry and develop 
as usual. 

The “ coupling,” i.e. the comhiiiation bf paraiiitro-dia/,o-hcuzene with Brown 
salt takes place much more slowly than with naphthols. After ilevclopment, 
therefore, the pieces must he well sijueczed between the mangle how'ls to express 
excess of liquor, and then allowed to lie m pile or batch until tiic reaction is 
complete. Thi.s usually occupies from 15-20 minutes, after which period the 
pieces may he washed and soaped without any fear of irregularities arising, 
if washed too soon, the colour is not only weak, hut it is apt to be uneven, 
and in any case full advantage is not taken of the possibilities of the 
materials used. 

CoiH|)ared with the browns obtained from benzidine and tolidine in com- 
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bination with metanitraniliiie, etc., the Para browns possess* several advantages. 
In the first place, they are faster to light ; (secondly) they are ndt volatile, even 
when hot caleridered or embossed, and therefore they can be ironed in the laundry 
without “marking ott” ; and thirdly, they yield a pure white witli hydrosulphite 
discharges. These valuable qualities, combined with their rich, “bloomy” 
appearance, their ease of production, and their adaptability to many styles 
hitherto only possible to produce by roundabout, methods, have rendered the 
“Para browns” of the utmost importance to the calico-printer,^ and have 
enabled him not only to introduce many new eflects, but also to simplify some 
'bf his older processes, and to turn out, at a cheaper '’ate, a larger (piantity and 
a moro'mried assortment of high-class goods' than he could formerly. 


(E and E) Resist and Discharge Effects on. Insoluble Azo Colour Grounds. 

In addition to direct printing, there are two methods of producing white 
and coloured designs on grounds dyed with Azo colours ( 1 ) by printing, on 
the imphthol-prepan'd cloth, some substance which is cajiable of chemi'^ally 
changing the diazo compound when tin* goods are d^u'd, and thus preventing 
the formation of colour on the printed parts , and (i{) by printing on the dyed 
cloth certain reducing agents which, under the influence of sream, breach out 
the colour from those parts of the dyed cloth upon which they are printed. 
The first of these methods is knowm as the “ Reserve or Resist Style,” and the 
second as the “ Discharge Style.” They both form jiart of a. special branch 
of calico printing , and as the processes and materials involvi'd in their pro- 
duction are common to other and quite dilfcrent classes of colouring matters, 
their description will be deferred to the next section. 

( 4 ) DISCHARGE AND RESERVE (RESIST) STYLES. 

Perhaps the most important of the many valuable features of “Discharge” 
and “Reserve or Resist” styles of printing is that they allow of white and 
coloured patterns being produced on dyeAl grounds, 

Aa is well known, it is possible to obtain by dyeing a depth, fulness, and 
richness of colour altogether unapproachable by any process of printing. It is 
a very great advantage, therefore, to be able to print upon white cloth a 
reserving or resisting sulistauce which will jirevcnt the fixation of colour during 
the dyeing operation , or to print ipion dyed cloth a substance which will 
discharge the colour from the printed parts. Rut these styles are not restricted 
to dyed work ; they may be, and are, applied equally well to all sorts of printed 
patterns, so that it is possible to obtain a vast variety of effects on figured 
backgrounds. Any colour that can be dyed and printed can be “discharged” 
or “ reserved,” irrespective of thejnethod by which it has been applied, provided 
always that it is suited to this class of work. Mordants also can be treated in the 
same way, as has already been noted 111 the description of the “Madder vStyle.” 

Another advantage, which relates more particularly to discharge printing, 
is that fine, delicate patterns can be disyharged on dark grounds with a per- 
fection and crispness of definition ipiito’ impossible in printing with a blotch 
roller. In the latter case, the colour alv^ys runs to a slight extent, and this, 
with delicate line or spot patterns, is a|iiost invariably sufficient to spoil the 
sharpness of the impression the colour swells, and fills up the finer details of 
the design. Some improvement may be effected in the impression of a blotch, 
roller by using thicker colour, but then the ground colour suffers, and is very 
apt to become thin and weak in appearance, or “clothy” or “bare,” as it is 
tern^ed technically. On the whole, therefore, it is safer and better in all respects 
to employ the discharge or the resist methods whenever circumstances permit. 
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“ Discharging ’’ agents always act chemically. “ Resisting or “ Reserving ” 
agents may acf either chemically or mecljanically ; very often they do both, 1 1 
is needless to give a detailed list of the numerous substances that go to make 
up the various “ disidiarges ” and “resists”; but it may be noted that both 
classes of bodies include oxidising and reducing agents, acids and alkalies, 
various salts, (diiiia clay, and, in the case of “resists," fats, wax, resin, and solid 
matter liki^ lead or barium suljihate. 

The chemical aittion of these substaiici's will be touched ipum hcie only in 
so far as it relates to thmr suitahility for producing patterns 011 dyed and ])riiitod 
grounds , hift further information oil Uie nature and pioperties (»f oxidising aiar 
reducing agents will be found in tlu special chapter on those bodies 


DISCDAIRJR STYLKS. 

The Discharging of Indigo by Oxidation 

^yithough indigo may he diseharged eitlnu- hy oxidising or reducing pioci'sses, 
the former are the ones in most gmieral use, smci' tlu‘ lattoi, though yielding 
good results, are at pn-seut somewhat dilhciilt t,o manipulate on the large scale. 

Oxidising a^. Ills convert Indigo into isatui, wlmdi dissolves out of the cloth 
during tlie jirocess, leaving a white pattern wherevau (lie cloth was printed. 
The most important substances usisl for this purposi* an' - (I) ('hiomates; (‘J) 
Ohloratos (and souu'-tmies Rromates) , and (d) Uetl ])riissiatc of piitash 111 
combination with caustic soda Tlie nu'thods dcja'iiding on the use of these 
reagents are distinguished as — 

( 1 ) Thet'hrouiate Discharge. 1 

( 2 ) The Ohloratc Discharge ( 

( 3 ) The Prussiate Dischaige. t 

( 1 ) The Nitrate Discliarge (Rreyhergi'i) ) 

hiach possesses ecrtain advantages in sjHicial eases, hut the tirst is ly far the 
most generally useful and finds the most extensive application. 

(I) The Chromate Discharge. 

Tn this process the Indigo-dyi'd cloth, jirmtcd with a pattern 111 a chromate, 
is passed through a, hot bath of snlphiiric aciil , chromic acid is liberated and 
destroys the Indigo. At the same time, however, the ciolli is liable to be 
tendered hy the formation of oxycelhiloso, esjiecially if an excess ol chromate he 
used in the discharge Diider tlie most favourahle couditious a slight tendering 
alwxays takes place, as it is impossilde tu gauge exactly the (piantity of chromate 
required for a given shade of blue , ami li too little is taken, the white is poor. 
Hence it is advisable to use a small excess chromate in orde.r to olitain a 
clear, sparkling wldtc To some extent tlie formation ol oxyecllulosi' can be 
regulated by the addition of reducing agents to the acid or “cutting liquor”; 
the addition of glucose, glycerin, brown sugar, and dextrin have been recom- 
mended for this jiurpose, hut hitherto they do not seem to liave exercised any 
particularly hencficial edect. * Oxalic acid acts in much the same way, and is 
perhaps the best, as it is certainly the »rnoHt commonly used, sulistance to 
counteract the energetic oxidising action of cliromic acid. It tends to regulate 
the discharging, and simultaneously it renders tlie exces.s of chromic acid in the 
batli innocuous hy reason of its reducing properties. If the chromic acid were 
allowed to accumulate, it would soon become sufficiently concentrated to affect 
the colour on the unprlnted parts of the cloth ; indeed, with light liidigoes it 
not infrequently happens that the colour is partially destroyed over the whole 
au^fcce qf the cloth, owing to an excess of chromic acid in the “ cutting liquor.” 
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One of the most important advantages of the Chromate (iischarge is that it 
allows of bright and fast colour effects being obtained on an Indigo bine ground 
of any depth. The pigment colours — Chronic yellow, Chrome orange, Cuignet’s 
green, Yellow ochre, Sienna, Lamp black, Vermilion, and various lakes and 
Vrussian blue— arc used fnr this purpose. ^ They arc fixed with albumen, which 
is coagulated during the run through the acid bath. Steaming is both impos- 
sible and unnecessary, the hot acid effecting the coagulation ^(juite as^ well, and 
in a manner sntliciently complete to fix the pigments permanently. , 

For a discliargc wliite, the bichromates of soda or potash may be used as 
si'ich ; they are simply dissolved in water and added to starch paste or British 
gum tfijckcning. For e.olours, howcviT, they* must be neutralised with caustic 
soda, soda ash, or ammonia, otherwise the acidity of the liichromates would co- 
agulate the albumen before the colour was pnyted. J^ixeess of ammonia is not 
detrimental, excejit to colours contipning iTussiaii blua : and m the ease of 
Chrome yellows, and the various oxides of iron, and the earths, an ('xeess of soda 
ash even may be allowed. A little free alkali improves the working (pialities of 
printing colours containing albumen, but care should bo taken not to ad(L too 
much, lest the coagulation be retarded, 

Tlie general directions, given elscwlu're (J’reparation of PryUing Colours), 
for the grmding and strammg of jugmeiit colours must be strictly foNowed in 
discharge printing if good results are to lu' secured. A brush furnislicr must 
also be used , and it is advisable at the outset to add a little turpentine, 
benzene, or oil to the [irintmg colours to prevent any undue frothing. 

The perceutag(' of bichromate m the printing pastes vanes with tin- dcptli 
of the Indigo blue to be discharged, and with the streiigtli of the engraving. 
Coloured dischargi's usually reipure less than white discharges, as the opaque 
pigments mask the slight under-tmt of blue. 

The following examph's of Chromate discharges are taken from practice : — 

White IGO 1. 

SIO gnus. British gum paste. 

160 ,, bichromate of soda. 

30 „ turpentine. 


1000 


YklT;()w 120 

1. 

/ 320 

gnus. Chrome yellow. 

60 

,, 6 per cent tragacanth thickening. 

{ 20 

„ rape soe<l oil. 

1 20 

„ turpentine. 

\ 300 

,, 40 per cent, albumen solution. 

( 120 

„ bichi-omato of soda. 

\ 100 

,, caustic soda 70‘’-71° Tw. 

1 60 

,, water. 

1000 


Grey 120 I. 


j 250 

grms. Lampblack. • 

\ 2b0 

„ 6 j>or cent tragacantli thickening. 

1 200 

,, 40 per cent, albumen. . 

( 120 

„ bichromate of soda. 

{ 50 

,, water. 

( 100 

,, caustic soda 70“ Tw. 


1000 
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Green 12^ I. . 

I 200 gniiB. Uuignet’s pireon. 

) 100 ,, Chrome lemon yellow, 

j 100 ,, 0 per cent, ant li thiekenni};. 

( .‘too ,, 40 per cent allmmen. 

( 1 20 ,, hichromate ol' soda. 


• lou . 

caustic soda 70° Tw. 

t M „ 

wat(‘r. 

. ••!(' „ 

turpentine. 

1000 


Straw 

120 1. 



300 gnus Chrome yidlow 


10 „ 

Ih'ussian bbte 25 pen’ cent 


70 „ 

6 per c,ent. tragacantli (Inckenmg. 


300 „ 

10 per cent, albumen. 


40 

' rape s(‘od oil 

1 

1 120 „ 

bichronmte of soda 


li''^ o 

caustic soda 70 Tw. 

• 1 

( 00 „ 

\\<iter. 

1000 


lUi) 1)0 1. 


200 gi ms. 

Wn'inilion. 

100 „ 

Vermilion substitute. 

110 „ 

6 percent, tragacanth thickeiung. 

90 „ 

biidiromatc of soda. 

I’liid toge 

ther, and ; 

uld in turn — 

145 HI Ills, 

() per cent, ammonia. 

20 „ 

ra])C seed oil. 

30 „ 

turpentine. 

275 „ 

50 per cent, egg albumen. 

1000 


llUOWN 

120 1. 


{ 250 grins. Burnt Sienna paste. 

100 ,, 

G per cent, tragacanth thi('kening. 

1 300 , 

40 per cent, allnimcn. 

I 120 ,, 

bichromate of soika. 

100 „ 

caustic soda 70" Tw. 

90 ,, 

water. 

40 ,, 

rape seed oil. 


1000 

Chamois 120 I. 

/ 60 ^oans. Chroine yellow (lemon). 

) 20 ,, „ ’ „ (maize). 

) 150 ,, China clay. 

( 150 ,, water. 

300 „ 6 per cent, tragacanth thickening. 

100 „ 50 per cent. egg*albiimcn. 

120 ,, , bichromate of soda. 

100 „ caustic soda 70° Tw. 

iow 
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Various shades of olive can be obtained by mixing yellow, green, and grey, 
or from some of the many colour lakes of all descriptions put on t*lie market for 
discharge styles by different makers. 

The numb(,'rs in the foregoing recipes denote the amount of liichroniate per 
kilogramme of colour, and those given are suitable for the ordinary dark shade 
of Indigo blue 

After printing tlie above colours, the Indigo-d^'ed cloth is dried' and then 
passed tbroiigli the following bath at 00“ C. • — 

A(’ii) OR “ (d T'j'iiNO IU th 

V, 00 grins, sulphuric acid lG^^ »T\v 

:10- dO ,, oxalic acid. 

1)20-910 ,, wat('r. 

1000 

The speed of the cloth is arranged so that it takes pdiout f minute to 
pass through the acid bath , that is, the time of immersion is I minute. From 
time to time (ho bath is replenished by the addition of fresh liquor. The goods 

are tinally Witid washed and 
dru‘d. 

The concentration of the 
cutting lapior varies in 
different works the above 
has been found to give ex- 
cellent results on the large 
scale, but the proportions 
of the two acids may be 
vaiied considerably with- 
out appreciably aifecting 
the ultimate effect. 

A modification of the 

, ,,,, , , r , , , Ohromate discharge, first 

IJisclm.g. W li.t,. a.Hl \ lud.gc, suggested by Pru.n.o.mno, 

and later worked out by 

others, is m use in Russia. It consists in dispensing with oxalic acid in the 
“cutting li(]uor,” and adding the oxalates of potassium or calcium to the 

printing colour. Good results are said to be obtained with both white and 

colours, and it is claimed for the process that it effects a considerable economy 
in oxalic acid. This is not unlikely, but, so far, the new process has not been 
shown to possess any conspicuous advantage over the older one, and has not 
come into general use. 

CllUOiMATK DisOIIAUOE WlIlTK WITH OXALATK. 

180 gnus, bichromate of soda. 

80 ,, 20 per cent, ammonia. 

b40 ,, Britisii gum paste.* 

200 ,, calcium oxalate 50 per cent. }faste. 

1000 

Print on dark Indigo, dry, and discharge in — 

80 grins, sulphuric acid 168’ Tw. | \ 

920 „ «ater | at 60 C. 

1000 

Wash well and dry. 
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Cheap dark shades of blue are obtained by first dyeing the cloth a ligin 
Indigo blue afid then padding it in a weak Aniline black bath. The same 
principle is a})plied difierently' in the production of discharge' t'fiects on a two- 
colour ground of Indigo idue and Ainlim* black Tlu* light l)hu' goods arc 
printed in hhroniate discharges containing acetate of soda, or better, an excess 
of soda ash ; they are then covered Avith a pattern in Aniline black, dried, 
passed through the rapid ijger to develop the black, and finally “cut,” as 
described above, in sulphuric and oxiilie acids. The ])resciu‘e of irce alkali 
prevents the dcvclopiiK'nt of the black on the [iriutcd parts, so that a clear cut 
pattern in discharge colours a])})cais on a blue and black ground. Some of thtJ 
styles produci'd m this way are vt^y etloctive, and they had a great r..o some 
years ago. 

The following two colours will illustiat(' the preparation of Cliromate 
discharges to resist a h],ack cover or -jiad 

(filUoMAlK WlHTK TO JlKSIST Itn.U'K (kiVF.U 

, (10 grn*s hiehroinate of soda 

1 ~)0 ,, soda, ash 

■JOO ,, water. 

^ 0*f0 ,, IhTtish gum paste 

1000 


VKI.nOW TO HKSIST Ul.ACK (\i\TCK. 

/ 4(( gnus, hichromati' of soda. 

) 100 ,, soda ash 

I 120 ,, llntish gum (dry). 

( 10 ,, oliv(' oil 

Heat until tlie gum is flissolvcd. then cool and grind m 
j 2()0 guns, (dirome yellow (jiaste). 

I IGO ,, 10 per cent, albumen. 

1000 

Ih’mt on light Indigo-dyiid cloth; dry, co\er in a ])ruKsiale Aniline black, 
pass throngii the lapid ager, dischargi' in acid, wash well and dry A red 
may he obtained by replacing (!hrome yellow with Veimihon, or one of the 
Vermilion substitutes 

Azo Colour Discharges on Indigo -The fact that certain diazo compounds 
withstand the action of chromii; acid lias been utilised by Klbers, Frey, Kur/,, 
and Groshemt/ for the jiroduction of red and orange discharges on Indigo, 
For this purpose the most suitable amido bases to use are Aniido-azo-hen/enc, 
p-Nitraniline, and m-Nitraiiiline ; most of the others are more or less acted 
upon by chromic ilcid, and some of them are entirely destroNcd — a property 
which makes it possible to obtain ellccts similar to those last (h'senhed, namely, 
coloured discharges on a blue and black ground. 

A very convenient way of working the insoluble Azo colour discharge 
process is to em])loy the stable dia/o compounds of the jiara- and meta- 
nitraniliues— Azophor red F.N. and Azophor orange M.N. respectively— 
but the ordinary diazo printing colours may he used with eipially good 
results. 

The discharge colours are made up as usual For Azo colours plus the 
required amount of bichromate of soda, and are then printed on Indigo-dyed 
cloth p/epared in ;8-ifaj)htholate of soda. After drying, the printed goods are 
discharged by running through the acid “cutting bath,” as used for Indigo, 
at a temperature of 50“~60’ C. They are then well washed and dried. 
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Discharok Red or Orange A.Z, 


1 

i 

] 

1 

Red. 

Orange. 

Azojiliot red 

i « 

112 gnus. 

112 gnus. 

,, orange 



Watei 

300 0 c. 

: 300 c.c. 

( 'aubtic Hoda .30“ Tw 

50 ,, 

00 ,, 

\Vat(‘r 

; 150 ,, 

150 ,, 

(Jum tragacaiith C ja‘i cent 

1 400 giin^. 

400 gnus. 

Bjicliioinaifi of ‘-oda 

150 ,, 

1 150 ,, 

Make up the wliole to 

1 litre 

1 htie 


Print oil IndiL^o blue elotli })revionsly padded in iiaphtliol prepares 1, 2, 3, 
4, or T) (pa^'u ‘bSb) ; dry, and pass iliroui^li the ordinary 'enttin^ lujiior ; tvasli 
well and dry. 

The insoluble Azo colours can be printc'd alon^ with aJJ the ordinary 
chromate disoharjj^es exee})t wliite, which is ddlicull to obtain jiiirt, as the 
chromic acid acts on /^-naphthol, producing a dirty brownish coloration. The 
only way of overcomni<^ this disadvantage is to wash the goods free from 
naphthol before they are passed into the acid bath. With soluble chromates 
this is impossible, so that insoluble chromates have to be used. These are 
either produced 11^)011 the fibre directly or added to the printing colour in 
paste form. 

Kurz and Kunert have worked out a method based upon the employment 
of a naphthol prepare c.ontainmg sodium bichromate, and jirinting colours 
containing lead acetate, (diromate of lead is de])Osite<l on Ihe libre, and the 
goods arc then rinsed in water to remove the naphthol grounding before being 
treated in the acid bath. The lead chromate resists the washing, and is 
subsequently decomposed, with the liberation of chromic acid during the 
“cutting” operation. To avoid the deposition of lead sulphate on the cloth, 
the “cutting liipior” may be composed of hydrochloric and oxalic acids in 
place of the usual sulphuric acid liipior. 

Messrs Meister, Lucius A Lriming recommend the addition of barium chromate 
to the diazo discharge colours, which can then be printed on naphtholate of 
soda prepares, pure and simple. Thus — 

CnuoMATK Discharoe Red B C. 

( 90 grins. Azophor red P.N. 

I 250 ,, water. 

Allow to stand \ hour, then add— 

j 50 grins, caustic soda 36“ Tw. 

I 50 ,, water 

{ 260 ,, thick tragacanUi 8 per cent. 

300 ,, Barium chromate 85 per cent, pastm 

1000 

‘ Print on naphthol-prepared Indigo-dyed cloth ; dry, and then pass in the open 
width through dilute ammonia to remove tiie superfluous naphthol ; squeeze 
out the excess of ammonia, and pass tlirough a “cutting liquor” composed of 
60 parts hydrochloric acid at 33* Tw. and 20 parts oialic acid per 1000 of 
water ; wash well, soap, and dry. The washing in dilute ammonia previous 
to “cutting” requires the greatest care, otlmrwise a portion of the mechanicftWy 
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adhering barium ‘cbromate will be detached, with the result that the Indigo 
will be incompletely discharged. 

An ingenious suggestion has been made recently for obtaining a pure white 
with chromate on naplithol-})re])ared IndigCKlyed material without the necessity 
of washing the naphthol out of the cloth before “cutting.” It consists in 
adding to the chronuite discharge ’some sntisiance capablf' of combining with 
the naphtliol to form an easily soluble colouring mallei t'or this purpose 
the dia//) com])ounU of sulphamhc acid has Ix'cii recommended, since it forms 
with /i-naphthol a ri'adily soluble yi'liow a/,o dye which docs not dye cotton 
ill colours fast to washing. Ihobaltly many of the other dia/.o (‘oupoiiiid.f 
obtained from the sulphoiiic acids < f the [irmiaiy aromatic amiiu's would tiehave 
in the same w'ay. 

To obtain red and while patterns discharged tm a two colour ground of 
light liidigo and black, Bloch ‘au l Zcidh'r {Hiif/ ,Sor Iwi Miilhoimc, 19()G, 
]) 229) make use of the fad- that chromic acid d('stio\s ibc blacks produced, 
from mixture's of Diaiiisidmc blue and Bcii/adim' jiuce, or from A/,o[)hor black 
and .various other Duft'.o blacks. 

They pri'pan' the Indigo dyed cloth, as usu.al, in a solution of miphthol, then 
])rint on it baraiuiranilme or A/ophor re'd mixed with bichiomaU* of soda, and 
an ordiiiary (oroma.tc discharge white. After gi'iilly drvmg, a si'cond or 
cover patXcrn is printed over the first in a l)ia/,(t black, and the cloth is then 
passed tliroiigh the “cutting liepioi ” at hO” GO’ ('. The chromic acid di^stroys 
both the blue bottom and the black cover whcrcvi'r th(' lirst pattern was 
printed, thus producing a two-colour paltern on a two colour iigured ground 
of blue a,ud black The lies! n'sull.s have hi'i'ii ohlaiiicd by using a red about 
half as strong again as that used for ordinary prmtiug. The following pro- 
portions have given satrsfactory work in practiei' . — 

Kkd AZ.B. 

I 120 grins. Azophor red. 

) 400 „ cold water. 

Dissolve, allow to stand ,1 hour, iilter, and a<ld — 
j 55 grms causiie soda .GG ' T\\ 

) 45 ,, w'ater. 

500 ,, thickening (k , then make up to -' 


1 litre. 

TllICKKNlNO (A 

I 400 grms. 8 per cent, trag.acinith. 

) 80 ,, standi. 

4 220 „ water. 

( 100 ,, acetic acid O" Tw 

Boil, cool, and add * 

j 200 grms. bichromate of soda. 

I 100 „ water. 


1 kilo, after boiliifg. 

The discharge Bed A.Z.B. contains 100 grms. Imdiromatf' per litre, a 
quantity greatly in excess of what is retjuired to discharge the light Indigo bine, 
but which is necessary to “ cut away ” the black overqiriiit or “cover.” Print 
the red (and white) on light Indigo-dyed cloth previously pri'pared in a 3 per 
cent, solution of naphtholate of soda; dry and cover with Azophor black, dry 
and pass into the ordinary “cutting” liquor of sulphuric and oxalic acids ; and 
^finally wa^h well and soap, 
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A discharge orange is obtained in exactly tlic same by substituting 
Azophor orange M.N. for the red in the above recipe. 

Although the diazo I’ompounds of tiie para- and mcta-nitranilines and amido- 
azo-bonzene all resist tlie action of (diroinic acid sufficiently long to allow of 
their being utilised for coloured discharges, ttu'y arc, nevertheless, slowly acted 
upon by it, and therefore it is advisable tb prepare the colours in small (piantities 
as reijuired. The sodium bichromate ought to be added immediately before 
printing, and the colour ought to lx* jirmted at once. Kven* then it is dillicult 
to obtain regular results if the colour is not reiu'wcd at frisjiient intervals. On 
'■uhe whole, the Azo colour discharge style on Indigo is soim'what iinreliabh', and 
for that reason it finds but little ajiplication >11 practice. 

Another nu'thod of discharging Indigo may be noted here, as it bears a close 
resmnblancc, in some respi'cts, to the Ohromate [irocess. It was worked out and 
patented by Dydynksi and the (tilico runters’ Assoqiation m 1000, and is 
• based ujion tin' oxidising action of bromine. I'he proci^ss consists m printing 
the Indigo dyixl calico with a mi.xture of bromide and bromatc of sodium, and 
then in passing the goods through a “ cutting liquor ” ot dilute sulphuric' acid 
(12 per cent.) at Ho O'k (). The libera, ted bromine oxidises the indigotine 
to isatin, producing a white discharge, 

rjNalh+ NaHrO.j-h 3Na.>S()^ + 311 A) + OHr,, 

In practice, an excess of bromate is foilnd to yield better results. Instead of 
the 22*7 per cent, of bromate in tin* mixturt', it is better to em[)lov a cpiantity 
between 25 per cent, and 30 p(‘r cent. The cutting lapior may be usc'd at 40“- 
50 C., but better and cleaner discharges an' ohtamed at the temporatun' 
mcritioiicd above (Ho°- 93 ('). The speed at which the cloth is run through 
the cutting liipior is rcgulaj<cd so us to allow ol a 7- 20 seconds' immersion, 
aeixirding to the class of work in liand. All chaiici' of bromine vapour escaping 
into the air is avoided hy adding a little ferrous sulphate to the “cutting 
liquor.’' Most of the bromine accumulates m tlu' bath as sodium bromide, and 
may be recovered from the cutting lujuor hy distillation with bichromate of 
soda and acid. 

For discharging a dark shadi' of Indigo the following is a suitable [laste for a 
fairly fine pattern : — 

White Disciiauue B.K. 

180 gnus, bromate of soda 
120 ,, bromide ,, 

1 litre British gum paste. • 

Print, dry, pass through 12 per cent, sulphuric acid at 85“-90“ C. ; wiish 
well and dry, 

(2) The Chlorate Discharge. 

This process is chiefly used for the production of white eifects only, since it 
cannot be apjilied along with colours which are comparable with Indigo for 
fastness, and at the same time as briglit as those obtained by the Chromate 
method. In some cases, however, tddorate discharges are combined with pig- 
ment colours, but goods so printed Civimot afterwards be passed through caustic 
soda, in order to improve the white. 

The Indigo is discharged by steaming in the rapid agei* for 1-3 minutes, 
and the discharge printing pastes coi^^tain, besides chlorate of soda, a certain 
amount of red or yellow prussiate of potash or vanadium salts, both of which 
act as oxygen carriers. The addition of citric acid or citrates of soda or 
ammonia also improves the discharge, but care should be taken to avoid an 
excess of acid, as the fibre is easily tendered thereby, For fine patterns which 
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require a more erfcfgetic oxidising agent to discharge the Indigo properly, 
}he chlorate ofWla'is replaced by chlorate of alumina. The clnef (lefe(!t of 
diloratc disciiargcs is, tliat tliey arc liable to “run” in steaming. ' To minimise 
this, it is Usual to add a plastic substance, like tlliina clay, to the jiriiitiiig pastes, 
ind to steam the goods in dry steam as hot as possible 

(Hiloratc (bschargi's are os]HH‘ially suitable for heavy [latti'nis, sim-e they are 
ess apt to ^onn oxycellulosc than chromate discharges; and for vi'ry heavy 
patterns their oxulisTng action is oftiai still furtln'r moderated by ri'plaeing part 
)f the chlorale with iiromate of soda or ammonia. Ihomine and its oxy-acids 
lo not attack *the tihre so ('iiergetic.dly as ehloiine and its oxides 

To obtain a good while on Indigo, the dyed cloth must la; well soiled and 
kvashed aftisr dyeing in ordi*r to remo\V all traces of lime or alkali If these are 
illowed to remain, the disehargi' will la; irregular and the whiti' poor The 
'oilers, too, must be strongly eugiuved, so that the disehaigc' may bi' I'lleetcd 
annplotely 111 one steaming operation of from 1-d miinites , a longt'r stc'aming 
ncreases the risk of running. 

To prevent “ doctoi* streaks ” from discharging the blue ground wlu'rc not 
recpurefl, the cloth may be jirepared before piinting in dilute solutions of 
luljihites, thiosulphates, or sulphoeyanides These salts aet as elfeetive resists 
:o the action of tne small ijuantily of chloiaU' traiisfiured to the cloth through a 
Icfeetive doctor, but do not, at the stii'iigth useil, allect to any ajqireciable 
extent the discharge of the Indigo 111 the [iroperly printed parts. 

The following chlorate discharges aic suitable for dark shade's of Indigo; 
.ighter shades reipure reducing aci-ordmg to their intensity 

Chlorate Disi’iiauuk White 1. 20 pei cent 
j 250 grins British gum powder. 

■ 470 „ water. 

( 200 ,, chlorate' of soda 

Boil, cool to 50° Ck, and add 

50 ,, yellow prussiatc of potash (tiiicly ground) and— 

50 ,, citrate of ammonia 50° Tw 

low 

Chlorate White 11. 15 per cent. 

( 50 grins stareh (dry). 

. I 250 ,, water 

200 ,, 50 per cent. (5nna clay paste. 

\ 150 ,, chlorate ol soda. Bod and cool, 

j 50 ,, yellow ])rnssiate <4 p Rash. 

B < 215 ,, f) })er cent, tragacanlh tliicki'iniig 

I 75 ,, citric acid (}>owdcr) 

rooo 

Mix A and B. 

Chlorate White 111 15 percent. 

I 80 grins China clay 

( 70 ,, water 

550 ,, 40-50 ])er cent giim Senegal. 

150 ,, (diloiate of soda. 

Dissolve, cool to 50° C,, and add 

90 tartaric acid in powder. • 

Cool, and add , 

75 ammonium ferricyanide 3G° Tw. 


1000 


2 ' 
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Chlorate White IV. 20 per cent. 

/ 250 grms. BritiBb gum powder. 

) 400 ,, water. 

j 100 ,, 50 per cent. China clay paste. 

( 200 „ chlorate of soda. 

Dissolve, cool to .‘10°{'., and add — ' 

20 grins, red prussiate of potash (ground). 

Cool, and add * 

20 ,, ground citric acid. 

10 ,, vanadmni solution I per cent, (see Mordantsh 

1000 

Atajminium Chlorate White T. 

/ 200 gnus. British gum powder-. 
j 00 ,, water. , 

j 550 „ chlorate of alumina 42'’ Tw. 

( 150 ,, chlorate of soda. 

Boil, cool, Jind add 

40 ,, rod prussiate of potash. 

Alu.minium Chlorate White II. 

/ 45 gmiR. Hour. 

I 250 ,, water, 

j 150 ,, chlorate of soda. 

( 200 ,, „ barium 

Boil, cool to 50' C., and add 

j 1 30 gnus, sulphate of alumina. 

( 130 „ boiling water. 

Cool, and add 

40 „ red prussiate of potash (powdei ). 

55 ,, 8 per cent, tragacanth tliickening. 

1000 

Chlorate Discharge Yellow A. 

I 250 grins. Chrome yellow paste. \ 

1 200 „ 40 per cent, albumen. ( Grind well together 

(150 ,, chlorate of soda. f in a mill. 

I 280 „ 8 per cent, tragacanth thickening. ' 

30 ,, red prussiate of potash (ground). 

50 ,, citrate of soda 40“ Tw, (neutral). 

20 „ olive oil. 

20 „ turpentine. 

1000 

All the foregoing chlorate discharges are printed on cloth dyed dark Indigo. 
After printing, the goods are dried and steamed for 1-3 minutes in the 
rapid agiT with dry steam at 95“-100‘“ C. ; then washed in water for 2-4 minutes 
at 60“ -80" C., and, if they contain no yellow, passed in the open width through 
caustic soda at 4^ Tw., or through a bath coir.posed of equal parts of caustic soda 
and silicate of soda made up as under: — 

10 litres caustic soda 66“ Tw. 

10 „ silicate of soda 66“ Tw, 

1000 „ water. 
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If the pattern ’contains yellow, the goods are simply washed and lightly 
soaped after stetiming. 

Another method of producing a Chrome yellow discharge on Indigo is some- 
times om])loyed for certain African styles. The yellow is produced on the fibre 
after the discharging has lieen efiected by the chlorate. For this jmrpose the 
following paste is printed on a medium shade of indigo •- 

ClILOHATK Discharok Vi':Ln(U\ B. 

1 IbO gnus, water. 

) U)5 ,, British gum 

j 1 00 ,, chlorate of soda. 

(175 ,, lead nitrate t 

Dissolve ^\lth heat, cool a litth', and add 
50 grins, citric aiad. • 

Cool, and add 

{ 20 ,, red prussiate of potash. 

( 50 „ ^vater. 

Print; steam 5 minutes, pass through a hot solution of sul])h;i(e of soda, and 
then directly into a hot i per cent, solution of luehrom.iti' of potusli (neutralised 
with ammonia) 10 raise the lead yellow. A slight (‘xeess of ainmouia is benC' 
heial in giving a warmer tone to the h'ad chromab' Finally, N\asli well and dry. 

Tiu'. above discliarge yellow is principally used m the [iroduction of 
the bi/,arr<‘ inixed-up etlects so }K)[mlar in tlu' West Coast of Africa trade. 
An example of tiiese cm ions etl'eets is jirodueed liy tlie following series of 
operations : — 

On white cloth prepared in oleine 2^-1 per cent. 

(1) Print <‘i stripe pattern (or any other) in Alizarin red and pink. Pigment 
yellow. Pigment green. Steam and wash 

(2) Dip the printed goods to a medium shade of Indigo, corresponding to 
say about 1 per cent of Indigo on the cloth. AVusli well m wati'r and soap 
lightly. 

(5) Piini a two-colour scroll pattern m Chloiat(‘ whit(‘ 111. 10 pi'r cent, and 
Chlorate discharge yellow- B. Steam for 5 minutes in tlu' rapid ager , w-ash 
off in sulphate of soda; wash well in water, develop the Chrome yellow by 
a run throiigli a 1 per cent, solution of neutral chromate of soda at ()0“ C. ; 
waish well again and soap lightly to clear the white and colours. 

The ultimate result is a scroll pattern in white, yellow-, red, pink, scarlet, 
orange, and tw-o shades of green, 011 a striped ground of ]mre Indigo blue, a 
purplish shade of blue, a greenish blue, a chocolate, and <m gieen. The chlorate 
discharges cut aw-ay the Indigo, allowing the pattern first ])nnted to show 
through, and the shades of orange, scarlet, and yellowish grei'ii are ol)taiiied from 
the superposition of the discharge yellow^ on ]tink, and green. Tlie strength 
of the discharges is arranged so that they “cut” the Indigo without affecting 
the colours underneath it ; and care must he taken to avoid using them at a 
greater strength tlian is necessary for this purpose, as if too strong they will 
discharge, or at least partially discharge^ the steam Alizarin [unk and reduce 
the depth of tlie Alizarin red The parti-coloured ground is, of course, the result 
of dyeing Indigo over the pattern first printed. 

Various other motley effects of a similar nature arc obtained by combinations 
of the “Madder Style” with Indigo dyeing and chlorate discharges 

The chlorate of alumina dischafges ciyi he apjilied to the production of an 
Alizarin red discharge on Indigo. The dyed goods, after printing and steaming, 
are passed at once through any of the usual “dunging liquors” to fix the 
alumina, and then dyed up in Alizarin as usual for the Madder styles (F. 
Brandt. See also Prud’homme, et Impfemon, p. 154.) 
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Another method of producing fast-coloured discharges oh hn Indigo ground 
is based upon the fact that certain Azo colours are unaffected by the oxidising 
action of chlorate discharges. Of these colours, the most valuable is the red 
obtaim'd from the dia/o-compoiuid of para-iiitro-orlho-aTiisidiiie coupled with 
fi-naphthol. Tl>e ])rocess is as follows:— The ludigo-dyed cloth is lirst pidded 
in a 2A-3 ]a'r cout. />naphthol prejiare according to the iiicthods already 
mentioned m coTinection with the juoduction oi the insoluble A:io colours; 
it is then printial with the rod and white discharges given below, and, after 
drying, steamed for 4 minut(‘s in tlu' rapid ager. Fimdly it is worked for lO-lo 
minutes in a 1 pm' cent, solution of silicate ot soda at (iO" C., washed well, soaped, 
washed ..gam, and dried. 

Discuauoe Hei*. Discuauge White. 
j Thick flour pa.sle . 400 grins. 550 grins. 

[ (ddorate of soda . . ‘-^50 ,, 250 

Dissolve, cool, and add— ^ ^ 

(4doi’ate of aluminium 42° Tw. ,, oO 

( 1{(h 1 lu'ussiate of potash (powdered), 25 ,, 2 g m 

) Water ... . 80 „ 100 „ 

Cool comph'tely and add — 

Citric acid . . • 2o „ ^ 

Acetate of soda . . . 2'^ 

Dia'/o solution A. Z I’. „ 


1000 1000 



Diazo Solution A.Z.P. 

1 68 grins, p-nitro- o-ani- 
sidine (Azo 
pink N.A. 
(M., 1. B.) 

300 ,, liydroehloric 

acid 36“ Tw. 

^300 „ water. 

Ali\ to a fine p.asto and add— 
500 gnus, ice woiter. 

And then slowly — 

260 grins, nitrite of soda, 
29 per cent, 
solution. . 


Chlorate White and A/,o Pink N.A. (M , L. & B.). 

Make up to 1500 w ith water. 
The Azo colours dischargial on Indigo in this manner give bright fast colours, 
but, owing to their liability to unevenness, they reipure very careful handling on 
the larg(‘ scale, and consecpiently they are not. mnployed to any great (ixtent. 


(3) Prussiate Discharge. 

This process is founded on the oxidising action of red prussiate of potash 
(K 3 Fe(CN)g) in presence of caustic soda. It is only applicable to light and 
medium shades of Indigo, as “red prussiate ” cannot be kept in solution at a 
strength sufheient to discharge dark shades. The cloth is printed with a 
thickened solution of “red prussiate.” aiidp after drying, is passed through a 
warm bath of caustic soda, then well washed and, if necessary, soaped. In com- 
bination with the diazo compounds of para- and meta-nitraniline, nitrotoluidine, 
a-naphthylamine, chloranisidine, and o-anisidine, very fine, fast, and brilliant 
discharge effects are obtaine^i on Indigo-dyed cloth previously prepared in 
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^-naphthol. The* r^ature of the process allows of a fine white being obtained, 
since the caustic soda removes all excess of naphthol (or diazo copipound in the 
colours). 

buussiATE WmrK. 

l!00 gnus, red prussiate of potash. 
jj(jO ,, water. 

GO slareli 

JIO ,, 4 })er cent, tragacaulh tliieki'iiuig. 

1000 
Boil and cool. 

DisciiARoE Beu 1*. , 

/ 15 guns I’arauitr.unhne. 


75 - 

,, hot water. 

24 

hydrochloric acid 56“ Tw. 

J Fissolv 

c, and add 

1 

gnus. ICC. 

8'''5 

,, ic(; water. 

And at 

0' C., 

‘28 5 

gnus, nitnlc solution 21) pm’ (’cut. 

j 510 

,, flour tragacanth ])asle. 

. IGO 

,. red ])russiatc (finely ground) 

1 :io 

,, sodium acetate. 

1000 



Other dia /,0 solutions may be applied simdarly. Print on Indigo-dyed cloth 
prepared in a 2 .1-0 per cent solution of /:^-naphthol , dry and discharge the blue 
by a 10 to ‘JO seconds’ run through the discharging bath given below. 

OisciiAiieiNG Bath. 

I 100 litres caustic soda 20'’ Tw. 

I 7 fit) gnus, soda ash. 

Used at 20 -25" C. 

For white alone, the temperature of the, discharging bath may be raised to 
50'’ F. W'ash W'(dl (and soap liglitly for colours) aflm’ discdiarging. A run 
through dilute sulphuric iieid in the cold acts favouraldy on both ground and 
discharges , this should be given befoK' s' ajung. 

The prussiate discharge finds only a, limited application in praetici^ at the 
present time 

' (t) Freyberger's Nitrate Discliarge.’ 

This process consists in printing on the Indigo-dyed fabric a nitrate and 
then running the ])ieccs through fairly ^trong sulphuric acid. If the acid is 
weak, practically no action talv^is place. 

A 12 per cent, solution of nitric acid a^ts very slowly on Indigo dyed goods, 
but the same strength of acid, if diluted with sulphuric acid of 50 per cent, 
strength, instead of wdth water, instantly destroys the Indigo. If the concentra- 
tion of sulphuric acid is increased k) 70 per cent., even G per cent, nitric acid is 
sufficient to discharge the Indigo. * 

The presence of a sifiall proportion of nitrite in the nitrate discharge renders 
the process more effective. 

^ Joum. Soe. of Dyen md Colourists, 1910, p. 25§ ; Fdrb. Ztg , 1910, p. 239. 
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.White Discharge. 

275 grnm. nitrate of soda. 

50 ,, nitrite of soda. 

075 ,, lintisli thickening. 

1000 

Print, dry, and ])ass through suljihuric acid 100' T\v. at 75° (*. 

(5)l()un'd efiects may he oiitaiiHul by adding dia/otised amines t,o the white 
discharge paste and jirmting on Indigo-dyed fabrics previously prepared in 
^ naphthol. Oy the addition of lead nitrate te the flischarge jiaste and subsequent 
chroming a yellow discharge is obtained, and if the paste is not siifhciently 
strong to destroy all the Indigo, a greim discharge results. 

If the proci'ss IS suitably conducted, neither hydrocellnlose nor oxycelliilose 
are formed, and there is therefore no tendeVing of the fibre. The sulphuric acid 
may be chosen of such a strength tliat ihercerisation of the fabric is brought 
about simultaneously with the discharge. 

The nitrate ])roeess is cheajier than any other, and \h specially adapted for 
discharging very dark blues. 

(5) Reduction Discharges on Indigo. 

According to Aubert, l^’rossard, and Fleischer [Hevue yvwraJe des inaficres 
coloravfei^, 11)07, ])p. dll), 422), perfect wlntes can bo obtained on Indigo and 
Thiodndigo liy means of the hydrosulphite formahh'hydes. These compounds 
are thickened and printed on the dyed material, which, after drying, is steamed 
for d-5 minutes at 102° F. in dry air-free steam, and then jiassed at once 
through a hot bath of caustic soda ; then soured, washed, and soaped. Another 
method is to jiass the steamed goods through a hot bath of bisiiljihite of soda 
before the treatment in alkali. Soda ash may also be used. 

Aubert recommends the following proportions for the white discharges • - 

White DisoiiAiUiK 1. 

GOO grins hydrosulphite N.F. 

400 ,, 50 per cent, gum Senegal. 

1000 

Print, dry, steam as described ; ])ass one minute through a bath at 75 C. 
containing 10 per cent, bisulphite of soda, and then directly afterwards, for 
50-G0 seeond.s, through a bath at 75“ C. containing 10 per cent, caustic soda. 
Finally, sour, wash, and soap. 

White Discharge II. 

200 gnus, hydrosulphito N.F. cone. 

200 ,, gum Senegal 50 per cent. 

420 ,, 50 per cent. China clay paste. 

180 ,, saturated solution of bisulphite-acetone. 

1000 

Print, dry, steam in the “hydrosulphito agCr” for 5-4 minutes, and then 
run through a boiling hath containing 10 grins, soda ash per litre. Wash, 
sour, wash, and soap lightly. The bisulphite acetone may be replaced by a 
mixture of 10 grins, ferrous sulphate or ferric chloride and 10 grms. nitrite 
of soda, but the resulting white is notiso pure. 

It is imperative, with these discharges, to wash tl^ie goods in alkali im* 
mediately after steaming, as otherwise the Indigo begins to re-oxidise. The" 
rapidity with which this re-oxidation takes place renders the process delicate 
one, and one diffibult to control on the large scale, and it w^“^t the 
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obstacle to 'the ;^enV'Vil adoption of the hydrosulphite discharges <ui hidigo. It 
is evident that to secure rt^gular results from hydrosulphit(‘ alone special arrange- 
ments are neeessarv in order to ('iisure that the ])rmted (dotli has an nninlernipted 
run throngli the wliolc pi()(*ess. If, after sleannng, tlie printed go(Mls an' allowi'd 
to lie before \va,shmg-t>il' in alkali, tin' pnntv of tlu' whites is ('itlu-r impaired or 
destroyiMl altogetlmr aeeoiding to tlie lengtii of tune tiu' goods aiv i'\pos('d to 
the air; laaiee any, breakdow n in the eontinnity of the jiiocoss n'suKs in eon- 
sid('rabh' 1 (ks, Fort nnati'ly these drawltaeks were si'-ai ovoreonu', and tlm hydro 
Kul])hite jiroei'ss is now in geiK'ral nse^ 

The first nnproM'inent (snggesteit by the Farbwi'ike Ibiehsl) consisted in the 
addition of anthrapinnoiie to llui (^iseliargo pastes, - an addition win. a, /dong 
wath zinc oxidi' and ni'uli/d .lei'tin, niiidc it possible to allow (he g»)ods to lie for 
about h/di ;iii hour 'n'twi'en thi', steaming and washing otf operations Tlic 
presenee oi /inthnupiim oi' imjiroves the whCes and renders thi'in more stable in 
the air by retardneji: tiic re-o\idation of tlii' indigo-w Inti', its action bi'ing due 
probably to the formation oi oxy/inthriuiol, which, by becoming ovidisi'd, first 
protects the indigo-w bite for a certain time 

If the ])]mted goods cannot be w;ished (tl)' miniediidely id'ter sti'amiiig, it is 
advisable to wrip (hi'in up ami stoic them in a warm dry pl/icc Whenever 
possible, •how e\ er, th(' washing-oti' 111 alkali should he ])roeeeded with id once. 
The follow’ing recipe will serve to ilhisti;de tlie composition of a disi'iiarge w bite. — 

DisciiAiiou W'lnri': 11. A. 

( '2UU uriiis h}drosnlplnte N.F. eoneentnited. 

I bSO ,, Ihitisli gum thieki'ning 
He/it to dissolvi', cool, and /idd- 
( To gnus, zinc oxide. 


1 r.) , 

, water. 

50 , 

, anthracpiinone jiaste 30 per cent. 

20 , 

, /icetin (neutralised with sod/i). 

1000 



Print on dark Indigo blue, dry, steam 4 mmuti's at ]02''-l0r (’. m air-freo 
and fairly dry steam, run at full width throngli a boiling 1 ])('!' ei'ut. solution of 
silicate of soda, and tin;dly wash and dry. 

Notw itbstandinn tlie gr(*:it improveim'iit (dieeti'd by tin' use of /inthraipiinoue, 
the hydrosul}dnt(' jnocess still left much to be desired, and it was not until the 
introduction of the lA‘nkotro])estiiatit wasfin/dlyputona thoroughly jiraclical basis, 
The Feukotkoi’E I’hocess. — The lieiikotro])(' process of disehaiging Indigo 
differs from the earlier hydrosulphite pixcesscs m tlmt the indigo wlnte jirodueod 
on the fibre is /it once coinau'ted mto st/dile yi'llow compounds, winch arc soluble 
or insoluble in alkalies /iceordiiig to eircurmt mces. The mi'ans when'by these 
results are brijught'about were p.itented by the Padische Anilni nnd Soda l-'abrik, 
who, in Januiiry 1910, put on the market the two products most suit;ible for 
the pur})ose, namely Lenkotrope W. and lA'ukotrope 0. Thc'sc two products 
belong to a class of bodies winch consist *1 compounds of certain tciti/iry bases 
with benzyl chloride, /ind its sftbstitution ])roducts. 

The principle of the Lenkotrope proces* is, bru'fly, as follows: - Whi'ii com- 
pounds of benzyl chloride witlidimethylanilme, methylethylaniline, nu'thyl[)Uenyl- 
aniline, dirnethylmetamidophcnol, etc., are brought into contact, in pn'seneo of 
zinc oxide, with iiidigo-white, first* jirodii^ed on the filin' by the hydrosulphite 
•discharge, they form hrilhant reddish-yellow dyestuffs, wdiieh, I icing fast to acids, 
.alkalies, air, and soap, are suitable for the production of yellow discharge effects 
(On Migo-dyed cloth. Leukotropo 0. is a member of this scries.^ 

^ K. Reinkiag, t/ban.t/ 80 c. of Dyers aytcf Colourists, Dec.' 1910. 
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On the oUuir hand, if tlic benzyl radicle in the above co]in5x)unds is replaced 
by benzyl chloride with a Hulphonic group substituted in the nucleus, a second 
series of Loukotropt'S is obtained ; and these luxlies — ot which Loukotropo W. is 
one ~ also coiuliinc with indigo white to form yellow dyi'stnfts wtindi, while un- 
affected by iur and moisture, an' very soliibh' in alkalies, and arc thereiore 
well suitiid to th(‘ [uoduction of white discharge's on IndigoJ 

Tlu' stability, in moist or dry air, of both the solubh' and insoluble yellow 
derivatives of indiyo-w hiU' dispenses with tlm lu'ci'ssity of washing^thc jirinted 
goods 111 alkali iimiH'diately afti'r sti'aming, a givat practical advantagi' over the 
' older hydrosulphite discharges. 

As compared wdlh the oxidation disclftirges (chromate and chlorate), the 
Leukotrope-hydrosulphite discharge possesses a still gn'ati'r ad\antage, viz, that 
the deepest shades of Indigo can be discharged t(» a [mre w hite, in I'lther the 
heaviest or lightest of patterns, witljout any fear of “ti'ndermg’ the cloth in tlu' 
slightest degree. 

Eongalite C.L., hydrosulphite (l.L., and H}raldit(' ('.L are mixtures of Leuko- 
trope W. with Rongalite C., hydrosulphite jS.F. cone , and 1 llralditi' A. ri'spectively. 
They Ifii^y bo applied in exactly the same Ava\ a.s for an oidmary hydrosnljdnte 
disciiar'gf'. 

In ajiplviiig the Li'iikot ropi's, tiu' Indigo dyi'd cloth is printed with any of the 
following disch.irgi' jiastcs, .dl of w Inch arc siiitahh' tor ordinary dark shade's of blue. 

Stuono Disimiarok Wiiitk (foi tiiu' patterns) 

1()0 gnus zinc oxidi' ])astc 50 ])cr ci'iit 
100 ,, Leukotropi' W 

210 ,, HongaiiU' 

to ,, ant hratpiinoiK' pasti' .‘Ht pi'i c(‘nt 

400 ,, llritish gum thicki'iimg 

1000 

Foi' lu'avii'r ])alterns and lighti'r shades of Indigo, the above may he reduced 
with thickening as I'oijniri'd. 

AViutk |)is('ii\HOE with Kongalite, (' b. 

100 gims. zinc oxide pasU' oO per tamt. 

10 ,, anthraipnnono paste 0() per 

200 ,, Kongalite (\L 

OOO ,, bntish gnm thickening 

1000 

A'eCIXIW 1)|S(’HA1U1E. 

too gnus British gum thickening. 

200 ,, Bongalitc C. 

Dissolve, cool, and add — 

100 gnus. liCukotropc 0. 

to ,, anthraquinone paste 30 per cent. 

200 ,, zinc oxide paste 50 per cent. 

iTioo 

Blue Disciiaroe. 

j 100 grins. Tndanthrene blue G.C.D. paste. 

1 200 ,, alkaline thickwiing (for, Indigo). Ahx, and add — 

200 ,, Kongalite C. *' 

500 ,, alkaline thickening (for Indigo). ‘ 

1 Germ. Paffmt B. 56,800 (Dr Holt), B.A.S.F. 
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\Vlnl('- IjfiiKotiiijx' W. 
Yellow - LeuPolroju' 0. 
Blue- Inddiilhii'nt' Muo, 


(l.(l.l) 


All the above jiynting pastes are very stable; they will keep in good condi- 
tion for a fortnight at least. 

After printing, the goods are dried, and then steamed foi’ l-b iiiiiiiitcs in the 
rapid agm- at 102 101“ (1. Thi'v are then run, at full widtli, throngli a boiling 

1“’J per ei'iit, solution of silu-ate of soda, well washed, and finally dried, 

If a blue disehargi' is 
printed togi'lher watb wiiiU> 
and yellow' (hsehariK's, it is 
advisabk' to tnait tiie goods 
in alkali innncdiat.ely aft('r 
steaming, since the bine 
contains no liiaikotropi' 

In plaei' oi silicate of 
soda, correspoiidnig onau- 
titu's of soda asb, caustic 
soda, or milk of lime may 
be employed in the stiljipniLi 
bath 

lied (liseli.'u'gcs, in com 
bniation*w iLh wlnO', yi'llow, 
and blue, may be ohtaiiH'd 
by printing a cldorati' dis 
ciiarge containin;^ Tus(‘alm(' 
red iia.so 11. ( 11 \.S b ) along 
with the lji‘ukotro))(‘ discharges and liid.iutlii eiu' Idue. (Ulu'r e()lourod dis- 
ciiarges can be obtained by using \aiious \at dyi'stulls, sueJi as Indanthrenc 
yellow', and se\i'ral of the .Mgoh' colours, etc bAci'pt m very few w'Oi’ks, 
liow'cvio', the laMikotropi* pi'oeess is lestiicted to tlie piodiietion of wlnte cHects 
on Indigo The yellow given by LenkotioiK* O, while fast to washing, is 
extremely loose to light, —a disadvantage wbieli renders it unfit for the bigliest 
class of w'ork. 

Titamum DisriiAia.Ks on Knuio - Tin' applif'ation of the powerful reducing 
action of titaiions salts to the dischaigina of Indiuo has been pati'iited by 
K. KiU'cht and Peter Spence A Sons, Lid 

On inedinni shade's ol IndiLO) good lesults ha\e be'c'ii obtained by tins mctliod, 
but hitlicrto jeractieal ditlu'iilties have pie\t'nted its ('iiiployment fot daik shades. 

All the titanous salts reduce Indmo rapidly, even on drying, but, w-ith the 
exeejilion (>1 the sulplioeyanide, they all either tender tlu' cloth, or are too 
unstable fur use as printing {lastes. 

The suljihoc.yannh' is mad(' directly by the double' de'Ceinpieisitnen of titanous 
sulphate and barium snljilme-yainde , anil as tiie jirecijiitated bn mini sulphate is 
in an extremely tine state of division, and li ■ no action on the reducing powers 
of the titanous salt, it is allovveil to re'main, the whole mixture being simply 
thickened with Tritish gum anei jirinted. 

DlSCHAlUiK Wiiri'E T. , 

1000 grms tilanons,>.nlpbate solution [ 15 per cent. Ti,(SOj) ) 

500 ,, barium ,snl])hoeyaiii(l;\ 

British gum. 


500 

150 


1650 

Boil till smooth. 

Print on a medium shade of Indigo, dry, and. strip off the reduced Indigo by 
passing at once through a boiling solution of caustic soda 2’ Tw. Wash well 
and dry. 
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A short steaming may be given before stripping if desirijd* byt it atfects the 
ultimate result very slightly, and is, moreover, apt to tender the cloth. The 
addition of glucose is an advantage in this latter connection. 

The fact that titanic hydrate is deposited on the discharged parts of the 
cloth renders possible the jirodnction of white and coloured discharge effects. 
For this purpose a Leukotropc white is printed alongside \vhite discharge T, the 
goods aie stcanu'd and strijiped in the usual way, and th(,ni washed well and 
dyed u]) in mordant colours such as Ali/.ariii, Alizarin orange, Peusnin berries, 
Quercitron bark, etc. 'the titanic hydrate acts as a mordant for these dyestuffs, 
yielding red, orange, yidlow, and gold respectively, whereas the parts njioii which 
the Leul*)tro[)e discharge is printed reinnin J.liitc. 

(JuNVEiisioN Effects on Indioo. A conversion effect depending on the dis- 

cliarging of both dyed and printed Indigo is (^btained in the following way. A 
green composed of Indanthrene yellow (i and Indig# in combination with 
caustic soda and hydro sulphite-formaldehyde is printed on a light Indigo-dyed 
ground. The goods are steamed for minutes at 102'' (t, and then well 
washed in cold water to develop the mixed green. This gives a green pattern 
on a light blue ground, ff a Chromate white discharge is now printial over 
the green and blue, it discharges the blue comph'tely and coniTrts the green 
into a yellow by destroying its blue (dement. If the pattern jirinted 'in green 
be a check and the iiattcrn in whit(‘ a large spot, the effect produced is that 
of a yellow and white chock spot on a 1)1 uc and green check ground, the 
check being continuous all over. A similar effect is produced by printing 
ludautlirenc yellow alone, but in that case the green is too weak to contrast 
well witii the lilue ground. 

Tbio-indigo red, Indigo, and Indanthrene yellow' may be used in the same way 
to give M; red and white spot on a blue and ch(‘colatc ground. In fact, the 
various modiffc-ations of the different Indigo discharge pnjccssi's arc so numerous 
that it is impossihlo to enumerate more than one or two in a work of this size. 

Discharging of Turkey Red. 

The production of wdiite and coloured patterns on dyed Turk(}y-red grounds 
is effected in two totally distinct ways, namely, (1) hy the Acid or Chloride of 
Lime process, and (2) by the (flucose-Alkali process. 

Both these methods are in gcmcral use, and arc of the utmost practical value 
for the printing of the well-known “Turkey-red chintzes.” 

(1) The Acid Process. 

The acid process derives its name from the fact that the dyed material is 
printed with strongly acid solutions, though the real dischai’giug agent is 
bleaching pow^dcr, through a solution of 'which the cloth is passed after 
printing. The acids liberate hypochlorous acid from the bleaching pow^der, 
and this acid destroys the Turkey red on the printed parts of the elotli. 

For a white discharge cither citric', tartaric, or arsenic acids may be used 
with ccpially good effect, but for colours the organic acids only are employed. 
Yellow is obtained from citric acid find lead salts ; blue from a solution of 
Prussian blue in oxalic and tartaric acids ; and greem from a mixture of blue 
and yellow. The black printed oii Turkey re(} iu the acid discharge process is 
generally a Logwood and iron black, which fixes itself on drying, and which is 
made sufficiently strong to resist the bleaching action of the “ chemick ” bath. 

■ Aniline black is out of the question, since it requires either steaming or Ji’., 
few hours’ ft-geing for its development, and both these prooesBes give.ris^ to 
defective work. Steaming catses the strong ^ids to attack and 
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fibre, and agcinj* ^ives them both the time and the chance of absorbing 
moisture, wliicb causes them to “ run,” and thus give clvuiisy impressious with 
woolly ” edges. 

After printing, tlie goods arc carefnlly dried (in hot air if possible), and 
are then run in a eontiinions manner, and at the full open width, through 
a series of tanks or “becks” fitted with top and bottom guide rollers and 
squeezer bowls, in much the tiime way as an “ofieii soajier ” The first of these 
becks contains a solution of bh'aehing powder 12 T’w' , and a little chalk to 
prevent it Irom becoming too acid: the second and thud arc supplied W'itl^ 
running \vaf(‘r ; the fourth contains a slightly waim ^-1 pm cent, solution of 
bichromate of potash to pn'cipitati the h‘ad salts as (diioim' vcllow f and the 
rest consist of washing bcidts, tliiough eacli of which flesh water fiovvs 
continnonsly 

The object of the “.chmmck hatli” is twofold (1) to dis<diaige th(' Turkey 
red from the printed jiarls of tlie elotli, and (2) to pK'eijntah' the lead salts as 
clilondc', wdiich, being insoluble in cold water, adhmes to the (doth during the 
folI(?wnig operation of waslnng in tlu' second and thud bcid^s, and is finally fixed 
as the (piite insoluble ('hioim* yidlow' in the hichromate or “chiome ” bath. 

Blue sliad('s*()f Till key u'd an' mort dilhcidt to dischaige than the yellow 
sliades, iwid ni practice the latli'r an' almost in\ari:d)ly nsc'd, as tlu'y aie both 
easier to maaiipulate and Nudd moie brdli.mt elli'cts d'h(' Iduer sliaih's can, 
liowever, be disehaiged satisfactorily, and are oceasM.nally enqdoyed foi “home 
trade ” eliint/.es Another point to olrsi'i ve in thc' (lisehaigiiig of ddiikey red is 
to avoid an ('xeess (d oily eompoimds on tlu' lihie tlu'y ii'.sist IIk' peiu't I'ation of 
the acid printing colours, and therefon' ])n'\('nt the hleaching laiiior ti’om acting 
anywhere hut on the snrfaer' of the mateiial, with tlie result that an incomplete 
discharge is obtained. 

The various dischaigi' colours may lie made up as follows 


Disciiauck WiiriE I. 


j coo grins. 

water. 

1115 „ 

tlour. Boil, cool, and add wdiilst cooling 

250 „ 

citric acid. 

dO „ 

oxalic acid. 

5 „ 

Indigo extract (for sigiitennig) 

1000 


IdiscHAiUiK White 

Jj. 

( 4 do gnus. 

water. 

• HO „ 

acetic acid 9° Tw 

1 100 „ 

flour. Boil, cool, and add — 

380 „ 

arsenic acid 173“ Tw. 

5 „ 

Bine standard 15 per cent. 

1000 


Dischakoe Blue 1 

1. 

dOO grins. 

water. 

25 

starch. 

15 

olive oib Boil, cool, and add — 

15 „ 
250 „ 

turpentine. , 

Blue standard 15 cent 

145 „ 

arsenic acid 175° ITv. 

300 „ 

White discharge II. 


JOQO when cooled. 
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Discharge Blue 11. 

/ 450 gnus, water 

) 50 „ 

starch. 

h 50 ,, 

flour. 

( 25 „ 

olive oil. Boil, and whilst cooling add — 

200 ,, 

tartaric acid (})ulv(?ns{‘d). Loot, and add 

250 „ 

Blue standard 15 per cent. 

1000 when linished. 

Blue Stan n a 11 d 1 

5 per cent. 

' f 300 gnus. 

Prussian blue 50 per f)(Tit, paste 

1 50 „ 

oxalic acid. 

Allow to stand over night, then add — 

050 gnus. 

boding water, and stir till dissolvirl. 

1000 


Discuaik.e Veia.ow 

1 .‘»50 gi'iiis. 

water. 

| 250' „ 

lime juice <18* Tw 

) 100 „ 

Hour. 

( 200 „ 

lead nitrate. Bod, cool a little, and add- 

1(10 „ 

tartaiic acid. Cool. 

1000 



1)is(;iiaI{(:k (Jrk?:n, 8/1. 

8 o;nns. I )iM:]);irg(‘ yi'llow. 

1 „ Piscluu’^c 1)1 no I. or 11. 

A somewhat bnyjlih'r ^retni is ohtaiiiod hy r(‘))lat:m^ a portion of the lead 
uitratc m the yellow with lead acetate. About e([ual jiaits of ('aeh ^ive a good 
result. 

Print the above colours on Turkey-rod dyed cloth , dry and ])ass through 
bleaching jiowder solution 12'" Tw.; wash and pass through a per cent, 
solution of sodium biehromate at wash well and dry. 

If the rollers are lightly engraved or worn down, the percentage of acid will 
reipnre to be increasi'd ; as a rule, however, it is better to strengthen the 
engraving, since the strengthened colours are apt to crystallise out. 

Almost any Logwood and iron black is suitable for printing alongside the 
chintz colours given above. The only condition to be observed is to make it 
strong enough to withstand the oxidising action of the bleaching powder bath. 
The addition of a little Prussian blue improves the shade ; the blue may be 
added cither as such or formed^, in the colour during its preparation. Roth 
the following blacks are Use<l on the large scale 

Black 1. 

475 gnus. Logwood extract 18“ Tw. 
acetic acid 9’ Tw. 
pyrolignite of iron 28° Twa 
starch 

British gum. 
nitrate of soda. , 

olive oil. Boil, fiool, and add — 
acetate of copper 40° Tw^ 
nitrate o! iron 54“ Tw' 


225 

"75 

25 

2;3‘75 

12-5 

37-5 

93-75 


1000 
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Black II . 

12 -ft litVoH Logwood extract 48" Tw. 

.‘52 5 ,, wal-er. 

'J 20 ,, ac'.elic acid 9" Tw. 

I 0 ,, olive oil. 

VlO kilof^. slnrcli. Boil, iiid add — 

(• 0 o ,, ferrous sulphate 

i 10 1 fires \vat('r. 

I* 2 kilos yellow prussiate of potash. 

( H) litn's water. 

1 '25 ,, red lupior S ’ Tw , and when cold — 

I 25 ,, iiitrie, acid 00" Tw 

100 litres when tiiiished 

Hoththcsi' l)laeks are iixcd on the lihre l.y the nuu'e operation of diving after 
printing. Black II altiu' living (‘ontains Brus.siau hlue 

la all the Logwotd blacks used for Tiukey-r{*d elniit/es the Logwood is 
present in the form of a 
finely divided ^ina-ipiiale, 
and this , makes® them ddli- 
eult to work 111 the ordinary 
w'uy, as Hh'v stick in tin' 
engraving, in ordm- to])ie- 
vent this as much as jios- 
sihlc a brush furnisher must 
be used , and in somi' \\<»rks 
a strip of “ wire card fixed 
on a bar of wood is used 
instead of a “ hut doctor ” 

The “card'’ scratclu's the 
smooth surface of the roller 
considerably and wears 
down the engraving rapidly, 
but it answers its purpose admirably, and, apart fiom th(‘ cost of engraving, it 
is really an econoniical arrangement, since it ensures a good, full impression of 
the pattern (of the black roller) The black roller certainly “seiinis” badly 
owing to the rough state of its unengravi'd surfaci*, but in reality this “scum” 
consists of so thin a film of black that it is entirely remoxed in the subsequent 
operations, and hence it has no detrimental influence on the ultimate ('fleet As 
a matter of fact, it is owing to the energetic action of bleaehmg poader on 
Logwood that it is essential to jirint the cloth heavily with very strong blacks. 
A good part of the black is removed in the discharging beck, and if it is at all 
weak to commence with, or has been primed with a worn or a too lightly 
engraved roller, it is (juitc impossible to obtain a full, rich bhu'k 

Many recipes for discharge colours are in gcneial use, but they an' based 
upon the same principle as, and consist ri/ so many modifications of, those given 
above. The only exception oj any note is the use of lactic acid, jiatcnled by 
C. F. Boehringcr A Sons, of Nieder Ingc'Jlieim a/Bh It is el.imx'd by thmn 
that lactic acid pc^ssesses advantages over other organic acids, Imt so far it 
has not displaced these latter to any great extent. 

# 

(2) The Gliviose.Alkali Process. (Alkaline Discharges.) 

This process is based upon the fact that Atkarin alumina lakes (Turkey 
red, etc.) are soluble in concentrated caustic s^a, and, when associated with 
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the glucose process of Indigo printing, it affords an exceedingly valuable 
means of producing very fast Turkey-red chintz styles. Indigo \b much faster 
than Prussian ' blue to soaping, and another great advantage is that Aniline 
black may be used, so that, taken altogether, alkaline discharges yield the 
most permanent colours it is possible to apply to Turkey red. As m the acid 
process, the discharge yellow is produced on the fibre by precipitating a lead salt 
with bichromate, and the green is a mixture of Indigo and Chrome yellow. 

The general nudhod of working is practically identical with the glucose 
process of indigo ])rinting. The Turkey-red dyed cloth is first prepared in a 
‘30 per cent, solution of glucose ; then driwl, printed with the alkaline colours, 
steamed /or 2-3 minutes m the rapid ager,^and then passed through a boiling 
solution of silicate of soda to e.lear the whites, 'etc., and finally through an acidified 
solution of bichromate of soda to develop the Chrome yellow and the green. 

Caustic soda alone does not yiidl a satisfactory white, for, although it 
dissolves out the Alizarin lake, it itlways leaves a white, tinged more or less 
strongly with pink. To obtain a pure white discharge it is necessary to add 
an alkaline solution of stannous hydrate, silicate of soda, a’ad a trace of Indigo 
to the thickened caustic soda. These additions enhance the purity of the wdiite 
enormously, but are not essential in the case of blue, yellow, and green. 

Alkaline Dischamge White 1, 

j 750 grins, alkaline thickening T.R. 

( 100 ,, stannous cliloride. 

Mix the stannous chloride very gradually wdtli the thickening at a temperature 
not exceeding 30“ C When dissolved add— 

148 grins, silicate of soda 77“ Tw. and — 

2 „ Indigo L. (Badischc) 25 per cent, paste. 


1000 

Alkaline Discharge White IT. 

I 758 gnus, alkaline thickening T.R. 

} 70 „ glycerin. 

( 50 ,, stannous chloride. 

100 ,, silicate of soda 77° Tw. 

20 ,, turpentine. 

2 „ Indigo li. 25 per cent, paste. 

1000 

Alkaline Discharge Yellow I. 

( 025 grins, alkaline thickening T.R. 

\ 300 ,, lead hydrate 50 per cent, paste. 

75 ,, silicate of soda 77“ Tw. 

1000 

Alkaline I^ircharge Yellow 11. 

/ 100 grins, h'ad acetate, 

1 40 „ lead nitrate. 

\ 90 ,, boiling waiter. 

( 00 „ glycerin. 

Dissolve, and add to ^ 

075 grins, alkaline thickening T.R. 

35 „ silicate of soda 77° Ihv. 

’ IP 


1000 
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Alkaline Disgharge Blue. 

j 730^rmst alkaline thickening T.R. 

'I f 20 „ Htarch (maize). 

( ( 50 „ water. 

Heat to 60“ C., cool, and add — 

150 p:rm.s. Indigo L. 20 per leiit. paste {B.A.S.F ) 
. 30 ,, glycerin. 

20 turjientine. 

10^0 

Alkaline Dischakoe (Ireen I. * 

( 560 grins alkaline thickening T.R. 

1 210 ,, lead hydrate 50 per cent. 

100 ,, Discharge White II. 

20 ,, t.ur])enline 

t 80 „ Iftdigo L. 25 per cent paste (B.A.S.F.) 

1000 . 
or 

DisciiAUdE CluEKN II., 3 parts Ycllow II. above 

1 part alkaline Dischargi' Blue 

Ai.kalink Tiiickkninu T.R. 

100 gnus light British gum. 

900 ,, caustic soda 100° Tw. 


43 i 


1000 

Heat to 60° (J. and cool before use. 

Indioo h. 25 per cent. Paste. 

'ins Indigo L, pow- 
der'(B.A.>S.F.) 

,, 30 [)er cent, 

gum Senegal 
solution. 

50 ,, caustic soda 

( 100’ Tw. 

1000 

Grind or mix well together. 

Any other brand of arti- 
ficial Indigo — Indigo pure, 

M., L. ik B , etc. — may re- 
place the Tnd igo L., if desired, 
without any alteration in Tuikey Red -Gluco.so. Alkali Disebargp. 

the foregoing formula. . ^ 

Any steam Aniline black or a Diphenyl ^hlack may ho print(‘d in conjunction 
with the alkaline discharge colours. As a rule, a strong \'anadium black is 
preferred, but equally good results are obtained from Gojiper sulphide blacks ; 
and if the pattern is a heavy oiie,rfi Prussiate bjack yields perfectly satisfactory 
results, and is, moreover, much safer to use, since it is not nearly so 11 bio to 
tender the fibre. Reefpes for Aniline blacks will be found in the se n on 
“The Steam Style.” % 

After printing, the goods are thoroughly drie^, and steamed imra 
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the rapid ager for 2-3 minutes. They arc then passed thrOi^h a boiling 2-3 
per cent, solution of silicate of soda for 3-5 minutes, well washed in water, 
chromed in an acidified solution of bichromate of potash or soda, and then 
washed well and dried. The (diroine bath is made up as follows : — 

CiiiiOME Kath i per cent. ^ 

100 litres water. 

500 grins, sulphuric acid IGH" Tw 

500 ,, bichromate of potash 

.Used at 30"-40" U. 

In oi\lcr to secure tlie best results, the following [u-ecaulions must be observed 
after printing -- 

(1) Tlie goods must be <piiLe dry lieforc steaming, otherwise the colours will 
run and the discharge will bis impi'rfec.t. 

(2) Steaming must be proceeded ‘with as soon as possibli' after printing. If 
the printed goods are allowed to ho, the colours absorb eaibonie acid from the 
air; and as sodium carbonate is (piite useless as a diseliarghig agent, the resiults 
are poorer the longer the goods remain unsteamed. 

(3) In “chroming,” care must be tahen to avoid using loo .strong a bath, 
lest the blue be impoverished by too emu-getic an oxidation *xn eas(*s where 
the pattern contains very light lilue.s, the amount ol sulphuric acid may be 
reduced, and sometimes even it is advisabh^ to omit it cntirc'ly 

A modification of the alkaline disc.harge jiroci'ss consists in fust [irinting the 
glucose prepared Turkey-red cloth with white, blue, green, or yellow, and then, 
after drying, printing it witli a “ cover ” pattern in Aniline black The alkalinity 
of the discharge colours prevents the dovelo])mcnt of the black during the steaming 
process, so that a clear-cut coloured pattern appears on a hguied ground of black 
and red. This style is chiefly confuicd to black, red, and yelhnv eflccts. 

One of the most important uses of the “ Olucosi' alkali discharge” is in the 
production of the wadl-known llluo and lied Styl(\ This consists for the most 
part of Indigo blue stripes and blotelu'scn a Turkey-red ground, and ispiodnced 
by methods identical with those* already deserilx'd. A simpler and quicker 
method of ohtammg the same clVect Is, print a mixture of Indigo, caustic soda, 
and hydrosulphite on plain uuprejiared Turkey-red cloth hor this purpose 
the following colour may be used: — 

Indigo Blue H.S. 

700 gnus alkaline thickening T U. 
j 75 ,, hydrosiilphite N U. cone. 

) 75 ,, water. 

150 „ Indigo M.L.B. 20 per cent, paste*. 

1000 

Print; dry; steam 2-3 rniniires in air-free steam at 102“ (’. ; pass through 
1 per cent, sedutioii of silie*ate of sexhi, wash well in water and dry. 

The Indantlireiio eadonrs (B.A.vS.F.) and tlie Ciba colours (Soe (diem. Tnd., 
Basle) are both suitable for Turkey-red, elise-hargo styles by the alkaline process, 
and neither require the e*loth to be pre\iously prepared with glucose, although 
somewhat better results are obtained ff glucose is used. Both ('iba and Indan- 
threne bines arc far faster than Indigo in every respect, and, so far as shade is 
concerned, they are much brighter and ]mrer in tone. It is surprising tha.t their 
application to Turkey-red chintz styles has been almost ignored, and that they 
are pri 'Tically unused for Turkey-red discharges on the largo scale. It is 
theref impossible to say how they would wairk in bulk ; but judging from the 
rr — •tained in the laboratory from the colours given below, it would 

lOOv they have a future ^before them in this branch of the industry. 
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CiBA BlPK pitKJHAROE ON TURKEY ReR. 

! 120 jj;’rmK. tibit blue 2 B.l). paste. 

40 ,, stannous hydrate 50 per cent, paste. 

50 „ j^lycerin. 

40 ,, gnni Senegal 30 jx'r cent 

75f) ,, alkaline thickennif; T.K. 

1^ 

Allow to stand hour liefore nsin^ 

Ciha violet Ik or H. may he ns('d m the same way. 

Indanthuenk Rli;k Oisciiaiuii; Ti.'kkkv IIed. 

150 ^o’ms. Indanlhiem' hlue U S. paste. 

GO ,, stannous hyijrate 50 per cent, paste, 

50 ,, L^hcenn. 

710 ,, alkaline thiekennifj, 'IMh 

" 1000 

Allow to stand 1-2 hours bidore printing. 

Indantlirene yellows, oraiifiies, and ; 4 reen are also siiitahle. 

After printing either of the above elas.ses of colours, tlu' goods are well dried 
and steamed 4-5 minutes iii air-frei' but slightly moi.st steam at 100*-102“(k 
They are then rinsed in cold water Ibr a few minutes, run through boiling 
silicate of soda, chromed lor the lead yellows, and finally well waahed and 
soaped to brighten the shades. 

Other vat dycstutls enn be applied in an analogous manner. 

The Discharging of the Insoluble Azo Colours. 

The problem of producing discharge ('lleets on cloth dyed wuth the insolublo 
Azo colouis has long occupH'd the attention of c.heimsts, and has only been 
solved satisfactorily in recent }ears by th(' introduction of the hydrosulphite- 
formaldchyde compounds. 

The insoluble Azo colours are destroyed by powerful ri'ducing agents, and 
the earlier methods of discharging thi'in were basi'd upon the welbknown 
reducing properties of stannous oxide and of glucose alkali. Stannous oxide 
alone has not much action on .\zo colours })roduced on the fibre, but II. Schmid, 
in 1896, succeeded in discharging them to a pure white by adding certain organic 
sol’^ents to the tin oxide paste. In this connection the use of acetin was 
patented by the Farbwerke ilochst, and tin oxide discharge colours wi're put 
on the market under the names of— 

Discharge white F N. 1 bscharge yellow P.N 

,, blue P.N. *„ green P.N. 

These, thickened with stareli and llritish gum, were ])rmted on cloth dyed 
with colours prepared from para- and meta-nitranilincs, nitiotoluidine, amido- 
azo-benzene, nitrophenitidine, and /^-naplyrtiylamine. 

The printed goods, w'oll fined, w^re then steamed for 5-8 minutes in 
air-free steam at 100° C., and if th^ coTitained no colours, were then well 
washed, soured in hydrochloric acid U Tw., washed again, and p.assed through 
a weak solution of bleaching powder, which increased the brilliancy of the white 
and improved the brightness of the* red or*wang« ground colour. 

For blue discharges ^iid Aniline black, the godijs, after steaming, were treated 
successively in the following solutions, through wiiicb they passed continuously 
at the full open width ; — ' 

(1) For I minute through hydrochloric acid HTw. at 60’' C. 
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(2) Cold water. ’ ' 

(3) Warn; ^ per cent, solution of bichromate of potaijli in hydrochloric 
acid l“Tw. at 60" C. 

(4) Hydrochloric acid 1° Tw. at 60“ C. for 1 minute. 

(5) Well washed in water and dried. 

F(U’ yellow and ^reon discharge's, m combination with black, white, and 
blue, the goods ari; simply treated in a solution of tartar emetic, followed by 
a thor<m'j:h washing in cold running water to re-oxidise tlu' reduced blue and 
green dy est nils. The addition of a little jx'roxide of hydrogen accelerates the 
oxidation, but neither bleaching powder nor chrome are to be recommended, as 
they (k^.troy the yidlow. 

The colours being the tin lakes of basic dyestuffs, are not remarkable for 
their fastness to soa]) 

The glucose alkali discharge is carried out in the same \\ ay as for Turkey 
reds, except that the printed goods are treated m a slightly (lifferent manner 
after steaming. Instead of being run .through a boiling solution of silicate of 
soda, they are passed through tepid sulphuric acid at' 8" Tw., then w},!shed, 
soaped, and washed again. If yellow and gnam are print(*d, the goods are 
linally chromed as usual in an acidiiied chrome bath, washed well and dried. 

ddic ordinaiy alkaline discharge blue, yellow, and green as 'used for Turkey 
red may be cm[)loyed for the insoluble Azo reds and oianges. The addition 
of 17-18 per cent of glycerin is, however, essential to the securing of the 
most perfect discharges. The colours are very fast, and in this respect 
the glucos(‘-alkali discharge is superior to the tm-oxide jirocess. 

Neither method is, however, ajiplicable to colours prc])ared from a-naphtliyl- 
amine, tolidme, benzidine, or dianisidiiie, none of which can be satisfactorily 
discharged by any practicable reducing agents except the suljihoxylate com- 
pounds (hydrosulphitcs). 

dTio tm-oxide process of H. Schmid and the alkali-glucose process of 
SchUepfer, Weimer A Co. are therefore limited to the discharging of red and 
orange ground colours only. Moreover, both processes together only include 
the application of a very small number of dyestuffs, so that, on the vhole, it is 
not surprising that they have been superseded by the hydiosul})hite process, 
which IS not merely applicable to almost every imsoluble Azo colour, but which 
is much simph'r, sah'r, relialilc, and successful in practice, and is adaptable to 
the production of coloured discharges in llasic, Sulphide, Mordant, Pigment, 
and Vhit dyi'stiiffs. 


The Hydrosulphite Process. 

The first hydrosulphite preparations which appeared on the market — 
hydvosulphite (13.A.S F.) and hydrosulphite 0. (M., L. A B.) — were of little 
practical value for any kind of calico printing on account of their instability ; 
and an insoluble zinc preparation, hydrosulphite Z., was of scarcely greater 
use, because, although it was fairly stable, it was exceedingly difficult to print, 
by reason of the fact that even with c' brush furnisher it persistently stuck in 
the engraving. The discovery of the'utablo and very soluble hydrosiilphite- 
formaldchyde compounds by Baumann, ''Thesmar, and Frossard, chemists at 
Ziinders Works in Moscow, was an important event in the history of calico 
printing, and has rendered easy the production of discharge effects on insoluble 
Azo colours — effects altogether uc C'IsLUnd otherwise, impossible of attainment. 

^ Tliickened solutions of those compounds printed on Para red and Para browui 
Igive, on steaming, remarkabP, pure white discharges. For coloured effects, any 
^dyestuffs which resist the powerful reducing action of the hydrosulphitcs, and 
which, at the same time, are ^capable of being fixed by a process of steaming, 
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are suitable. Of Ijhese, certain biisic colours are the most important, but others, 
such as the t'at dyes, Gallocyanine, and Modern violet groups, and the 
Sulphide colours, are coming more and more into use for fast dark styles. 

a-Naphthylaiiiiiie clarets and Honzidine and Tolidine puces are only dis- 
charged by prolonged steaming at a high temperature, such as is obtained in 
the SimomWeekeiiin apparatus. Ihu by adding certain catalytic agi'iits to the 
discharge paste, it^is possible to prodiuie perfect discharges on thesi' colours 
in the ordinary “ hydrosulphiti' ager” al a tmupenture of lO’J’ (h The linn 
of Meister, Lueius tV Ihamnig obserxed that the presenci' of eertain compounds^ 
derived froiti tlu^ action of formaldehyde on xyluliiie and oilier amines had 
the ell'cct of rendering XajihthylaMine clarets eapal»le of (lemg disciffirgi'd by 
the usual met hods of steaming. 

In 11)05 they put on the market a, product of this kind under the name of 
Itodogen. The Itodogeu could ])e added eUher to tin* printing colour, or the 
cloth could be pri'pared m a weak solution of it and tln'ii punted with the same 
discharges as were used for Paia ri'd. both nu'thods gave eijually good results, 
the hitter being generfdly prelerriMl, as it allowed of one sid of colours biung used 
for different ground colouis. TIu' only objection to it is, that the shade of 
claret is dulled ^lightl). 

Aboufc the same turn' Wilhelm found that certain colouiiiig matters — 
Setopaliue, Alizarin orangi', Uhodamine- incri'ased the dischaigeability of 
Naphiliylamine clarets, and a little later (F('b 11)00) the badische ('o. patented 
a, process for the same purjiose — a jiroci'ss so sim{>le, elc'gant, and ])erfcct that it 
almost immediately displaced all other methods then in us(‘ Tlu' badischo Co.’s 
patent claimed the use of Induline scarlet, of wdiich om'-thnd oi a gramme per 
kilo, of a ‘20 p(‘r cent. hydrosul[)hite discharge paste is quite sullicient- to produce 
a fine white on claret and chocolate grounds 

Another method, used with gnait success m practice, was disco\ered by 
Sunder, and described by him in the lluKcfni dc hi Son/h' /ndiibfrulh^ dc Mid/iouse, 
Sunders nuahod consists in adding a small quantity of anthraqiimone, to the 
discharge colours, and while it yields results eijual to those obtained by the 
Badische Oo.’s process, it has a slight advantage over tlu' latti'r, inasmuch as 
in large patterns the white is entirely free fiom the faint pinkish tinge imparted 
by the Induline scarlet On the other band, Induline scarlet can be n[)plied in 
two ways like llodogen, whereas anthraquinone being insoluhh' can only be 
mixed with the printing colour m the form of a linely ground jiaste The 
quantity of anthraquinone required to jiroduce a pure white is from 7-10 
grammes per kilo of jirintmg colour. 

The two processes of the Badische (’o and Sunder ha\e sujiersedcd those of 
Baumann and Thesmar (iron salts and nitrit('), Meistt'r, Lucius A Bruning 
(Kodogen), and Wilhelm (Seto])almo, etc.) in most printworks, and may bo 
regarded as the most important up to date. 

The pinkish apjicaranco of large patterns discharged by the Induline scarlet 
method may be avoided by using Patent blue in place of the scarlet. In this 
case 20-30 times mote dyestuff must bo used, but the discharge takes place 
more rapidly. 

Oxidising agents printed'oti i’ara Naphthylamine claret, etc., preserve 
them from being discharged, bpiAa^itei acting tlie reducing action of the 
hydrosulphito discharge “covers” aflfcrwards printed over them. On red and 
claret the resists consist of citric or Tartaric acids, with chlorate of soda under 
white “covers,” and of the same suhstamc^^i^i^h antimony t^ialts under basic 
colours. On Para brow^ an alkaline solution o^ojiper gives; the best results 
under white discharges. Recipes for these and othi|^ “ resists ” w ill be given later. 

The most 

use are^ 

/ 


imn^tant hydrosulphite-formaldehyao preparations in common 

.Y i 
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(l\ Hydrosulphite N.F. concentrated (Hdchst), 

(2) Rougalite C. (Badischh). 

(3) Hyral^ite C. extra (Cassella). 

(4) Hydrosulphito N.F, cone. 8i)ecial (Hbchst). 

(6) Rongalite C. special (Badische). 

(6) Hyraldite A. special (Cassella). ^ 

The first three products consist essentially of the fonnaldohyde compound 
of sodium sulphoxylatc (NaHSO^-CHgO + 2H.p), of which they contain 85-88 
^per cent. So far as their respective reducing powers arc concerned, there is 
practically nothing to choose between them ; all are ocpially effective, and may 
replace tach other, weiglit for weight, in any of the recipes given hereafter. The 
latter tlireo preparations consist also of sulphoxylato-formaldehyde, but contain 
m addition the recpiisite quantity of catalytic agents which are necessary for the 
discharging of Naphthylaminc clarets and Benzidine f^nd Tolidine chocolates. 
The general name for all sodium- sulphoxylatc- formaldehyde iiroducts is 
-“Hydrosulphite,” though, strictly speaking, this term is incorrect, since the 
true hydrosnlphitcs consist of salts of an acid having the formula 
whereas the “ hydrosulphites ” mentioned above correspond to snlphoxylic acid 
H2SO2. 

Basic colour discharges contain, in addition to the dyestuti, hydrosulphite 
and tannin, certain organic substances— c //. aniline, phenol, acetm, alcohol, 
glycerin, etc., — which not merely prevent the too rapid precipitation of the 
colour lake, but w'hich also influence favourably the brightness, keeping qualities 
and regular working of the colours. Mordant colours of the (Jallocyanine and 
Modern violet group are made up as for the “steam style,” but with the 
addition of a sufficient quantity of “ hydrosulphite ” to discharge the dyed Azo 
colour grounds ; and the same may be said, in the main, of tlie Vat dyestuffs. 
Sulphide colours, and Pigment colours. Any important variation from type will 
be found by an inspection of the formula) given below\ 

(a) Discharges on Para Red, Para Brown, and Nitro-toluidine and 
m-Nitraniline Oranges. 

Discharge White P. 

( 250 grins. Hyraldite C. extra, 

■! 50 ,, glycerin (optional). 

( 250 „ British gum paste. 

Dissolve at 50-60° C. and add to — 

450 grms. stare h-tragacanth paste. 

1000 
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Discharge WmTfi H. P. 

1 225 grms. h^drostilphite 
N.F. cone. 

200 ,, British gum 

paste. 

Dissolve at 50' C., cool, and 
add- 

10 grins fonnatdehyde 
40 })er cent. 
10 ,, • liydroehlorie 

acid 35" Tw. 
50 ,, A\atcr. 

505 ,, starch - iraga- 

caiith })astc. 

1000 



I'liia Brown (Bmwn salt 11 ) dischargt'd willi hydro- 
* flul])hite N.F. cone. 


Discharge White TI. P. is osjiccially suitable for Para browns, hut AVliito I. 
is ahhost e(iual]y clFective, tluaigh tiie goods reijuirc a more completo washing. 
For flauuelcttcK and other rough cloths it is advaiitagi'ous to add zinc oxide 
to both the above discharges. Zinc oxide acts mechanically, iirevcntiiig tiie 
undue al)?>orption of the discharge by the material, and .simultaneously improving 
the white by i'orming :i white covering over the fibre's. With a- suflicioiitly 
strong discharge, however, and a heavily engraved pattern, the use of zinc 
oxide is unnecessary, and its absence improves the working (jualitics of the 
colours. 

(1) Basic Colour Discharues. — The fastest colours arc obtained with a 
starch - tragacanth thickening: gum Senegal gives more level sli.-ules in large 
patterns, and can be used for such, but it gives colours whicli lose a good deal 
of depth 111 washing, and should therefore be avoided as much as possible. 
In a slightly less degree, the same remarks ap])ly to British gums. 

Among the basic colours which withstand the reducing influence of hydro- 
sulphites, the following are, iicrhaps, the most generally employed : —Auramine, 
Thioflavme T., Bhodamine 0 (k extra, Thionine blue 0. or tkU., Mcthyleno 
yellow^ ll., Flavophosphine 11. cone., and fast Marine blue S. extra. 



Yellow' P. 

Fink V. 

Bumc F. 

OltANUE F. 

OllICKN F. 

I)K. Blub P 

/Auramine cone. 





15 


ThioflaxincT. . 

20 

"io 


16 



Rhodl.mine 6 G. extra 


”25 

4 



Thionine blue 0. 




5 

*80 

Fast marine blue S. extra 






Glycerin 

40 • 

40 

35 

40 

40 

80 

1 Alcohol 

40 

40 

40 

i 40 

40 

40 

'Water . . ■ 

100 

100 

TOO 

100 

100 

100 

Starch-tragacaiith paste 

200 

210 

200 

200 

200 

200 

Tannic acid solution .50 per cent. 

100 

100 ' 

100 

100 

100 

100 

Discharge paste C.D. 


600 

600 

500 

500 

600 


, 

waooo 

—/ ; 

looT^ 

1000 

1 1000 

1000 

1 1000 


Discharge Paste C.D. 


! 20 grms. starc^. ^ 

90 „ wat«. / ^ 

400 „ 4 pfcr cent, gum tragacaritiV 

90 aniline oil Boil, cool to 60“^., and add — 

400 grms. hydrosulphite N.F. cone. ^ 

at 60* C. and maintain at this temperature until the aniline is thoroughly 
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incorporated. Properly made, the paste ought to be homogeneous and of a 
light yellow colour, and almost as transparent as gum tragacanthUhickening. 

If desired, ’the aniline may be replaced by 100 grms. phenol ; and acetin 
may be used instead of alcohol. 

lUiodaniine pinks require to be exposed to the air for a considerable time 
before they re-oxidise to tlicir full shade; ind as this is a tedious operation, they 
are often replaced by the bright but more fugitive Plithalein coknirs, fixed 
with chromiuiii acetate. 

DlSClJAimK I’lMv. 

/ 40 grins. J^h’ytlirosine A. (or Kosiii or Phloxin). 

Jr' 00 ,, glyci'rin. 

\ ()0 ,, star(;h. 

V ‘>00 ,, water. Iloil, cool, and add - 

100 ,, ciii omnm I acetate .‘02“ Tw . ' 

I 200 „ Jlyraldite V. extra. 

(200 ,, 4 piT cent, tiagacanth thickening. , 

1000 

The Plitlialein pinks are by no means so pcimanent as’-lvliodapiine (or 
irisamine), hut they are ^ery Inagiit, pure colours, and reipiire no special treat- 
ment for tlu'ir development after sleaming. 

(2) ]\I()iii)AA'T (knaiuu DisoiiAiuiiis The ap]»lication of the mordant colours 
to the jiroduction of discharge elleids on Para red, etc., is confined almost 
exclusively to the ]nantmg of d.irk hhu‘s, obtained from Modern violet and 
Modern blue (Durand and Jliiguenin), (Ihromc violet blue (Deigy), and the 
lighter blue, (diromoglaiicine (lloclist). Other dyestiiifs of the Oallocyanine 
group may .ilso be employed. 

The Plitbah'in colonis already given are also, m a, sense, mordant colours 
when fixed wdth chromium oxide, though, as a rule, they are not included in 
this category. 

Navy Pluk tfVMk 

/' 30 grms. (4irome violet blue. 


80 „ 

acetic acid 9° Tw. 

20 „ 

acetin. 

265 ,, 

w ater. 

75 „ 

starch. 

200 „ 

5 per cent, tragacanth thickening. 

. 30 „ 

olive oil. 


Boil, cool, and add — 

100 grins, chromium acetate 30" Tw. 

50 ,, tannin solutum 50 per cent. 

300 ,, discharge paste K. 60 per cent. 

1050 = 1000 when boiled. 

Navy Blue C.G. _ 

J 50 grms. Chromoglaucing V.M. 40 per c«nt. paste. 
[200 „ water. ^ 

150 „ starch paste, 20 per cemt. « 

200 „ 6 per cent. toigiicanth\iiekening^ 

100 „ chromium^feetate 30° Tw. y 

300 „ discharg^paste R. 60 per cent. 


1000 
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Discharge P;\ste R. 60 per cent, 

600* gnus. Rongalite C. (Badisclie). * 

400 ,, 6 per cent, tragacanth thickening. 

1000 

Blue 1000 and Modern violet 1(J })er cent paste may 1 h 3 applied like Navy 
blue ('.V.B and Nunv bluj,^ t'tb respectively. Tlie addition of tannin ia 
benefici.d in both c.ises, in.isiniicli as it incrt'asi's the fastness of the colour, and 
gives it a. bluer tone than can be nhtained from the. chrome lake alone. 

The moi^lantddne discharges lind'their chief use in the production of the well* 
known and popular “ Blue and Bed” style, winch was formerly prodi^eed (ulher 
by the alkaline Indigo discharge otf Turkey' and I’ara reds, or hy tannin resists 
under the latter. 

.VlBOMKN luSCllAlVUE (lol.OUllS 

The alhuiiK'U discharge colours art' of secondary importance, and art' only used 
occifsionally. Tin' pigments iiseil consist for tin' most part of the tannin lakes 
of the basic colours tin' most inipt)i taut [iigiiK'iit colour— dt'ad or ehnaiu' yellow 
— IS unielMblt', •since it is apt to ht' (h'slKued by tin' ‘di\(hosul))hi(e " in stea.ming; 
and altiioimh it sonn'tmn's withstands tlu' leducnig action, it is not to bo 
depended upon Tin' otiu'i ordinary jiigment colours aie either untie or less 
aflecti'd in tlu' same \\a\ (tr lln'\ dlcr no adsantagi's o\er the tannin laki’S, 

The tannin lakes are ptepared by pri'cipitating a mi\('il solution of dyestutl' 
and tartar cnn'tie with a solution of tannin. Tin* preei|)itate is washed well until 
water and then filtered to a consistency corresponding to ht) graiinues of the 
original dyestuff per kilogramme of paste. 

The }uniluig citiours are pii'paied us follows. --- 



, Yr.Li.ow j 

Bukk.n. 

! Blck. 


Thioium' blue (J 0. lake 


loo 

100 


Tlnollavuu' H. lake 

i'oo ; 

300 



SLuch-tiiigacainli tliickcniiig 

ir>o : 

150 

150 


Blood ol ('gg alhuiiu'i) f)0 jm-i ci'iil 

sohUioii , 150 

150 

150 

j 

Disriiaigo ll. 60 pci cent. . 

:500 j 

300 

; 300 



1 1000 1 

1000 

1000 


ThEATMEM of the (Jool)s AF'l 

I’Eii Brinting. - After 

])rmting, 

the piei'os 1 

ire 


well but not too Itardly dried, and then steamed for 2--d minutes in the 
“ hydrosulplnte ager” at 102 dOd 0 are thi'ii allowed to lie ex- 

posed to the action of the air for a short time m order to re-ovidise the Icuco 
compounds of the colouring matters, and finally fixed, washed, and soaped. 
Tannin colours are run thri^ugh 1-2 per cent. Holutioii of tartar ('luf'tie, and, 
when associated with mordant blues, are further passed through a chrome bath, 
which promotes the rc-oxid<vtiori of all Icuco compounds hut tiiat ol Bhodamine. 
The fixing in tartar emetic,^ the “ chroming/’ and the suhscipient wasliing, soaping, 
and drying are all done in the open widtli, and, as a rule, in a continuous manner. 
In this way all chance of the colons “marking off'” is avoided. 

Vat ani> Sulphide Colours Bara Red, etc. 

The composition of Vat- and Sulphide-colwir discharges on insolulile Azo 
colour grounds differs only from that of the ordinary printing colours m that 
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the quantity of hydrosulpliite is increased sufficiently to discharge the dyed 
grounds. With the exception of Indigo, very few of tha vat^ dyestuffs are 
employed for this purpose, but the Sulphide colours are used fairly extensively 
for some styles, and it is not unlikely that both. groups will, in the future, find a 
wider application for all classes of fast discharge work. 

The following recipes are typical of the, way in which these colours are made 
up for discharging Tara red, Para brown, and other grounds destroyed by 
“hydrosulphite.” 

' Indigo Pi.ue Dischargk 

J 150 grnis. hydrosulpliite N.F. cope. 

I 125 ,, water. 

Dissolve at 50* (1. and add to — 

575 grins, alkaline thickening (for indigo). 

Cool and add — 

150 ,, Indigo L. 20 per cent, paste (Padische). 

1000 

Proin-1 ndigo may be applied in the same manner , it gives a redder shade than 
cither Indigo h., indigo pure, or Indigo M.h 11 Lighter shades may be 
obtained by reducing the proportion of Indigo. 

iNDANTHKhNE Coi.Ol’ll I)ls(aiA K(.l^. 



]U,VK 

Yli.loav. 

Gr ei'N. 

/ t Iiidaii throne blue G.C.l). pasU* 

100 


40 

1 -! ,, yellow 0. panic . 

•! t Glycerin . . . . , 


100 

00 

7.5 

75 

75 

Zinc oxide 50 pei cent, paste . ! 

100 

100 

100 

[ Water ' 

50 

50 

50 

( biiliali gum tluckeiuiig . . ' 

s Koiigalite C. . 

[ (’austic soda 91“ Tiv. 

300 

300 

300 

190 

190 

190 

50 

50 i 

50 

Potassium carbonate . . j 

75 

75 

75 

1000 

i 

1000 

1000 



IndanthreneVellow discharge oa ParaiRed, 
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CiflA-CoLoxjK Discharges. 



— 



Bluk, 

VloLKT. 

fC\\)ix bhu' 2 b D. ])as1(' 

250 


1 Ciba \ lolot, lj ui it j)ii.s(c 


2.50 

'j tiunijStMu-gal -to I**'! cent . ! 

120 

120 

tbiUidi guiii-]»ii!iU‘ lliu'kcniii^ 

ion 

100 

China clay 50 jk'! cent. ])tisl(' i 

<K) 

90 

(ilyt't‘1111 . i 1 

.5(1 

50 1 

Soda ash 

UiO 

100 1 

]ly(lrosul|)li]tt‘ N.F, coin^ 

2(10 

200 ! 


1 000 

I ! 

1000 





The “}iy(]r()siil])}i^te ” is l.-ist at "»() (’,ancl (!u'i) the whole i>i avcU 

stirred until eouipli'ie solution ensues Tlie ('iha colours iiiav he toned as 
desired hy Uii\iuo them with any <ly('stuir which can lu' fixed as a leueo 
compound (lndi;;o .iiul tlu- Sulphide and Indanlhn-ne colours, foi examjile), 
and hy this mi'ans it^ is possible to obtain a vani'ty ol extremely fast discharge 
e fleets. 

SuLi'Hi HE ( Vmoiiu 1 Most of the Sulphide colours now on the 

market are more or less capahh> of yu'ldmg satisfui'tory dischaigi' efli'cts on the 
insoluble Azo dyes. The I'yiopem', Kyrogeiie, Thiogene, and Immedial colours, 
etc., are all suitable tor th(' puiposi', but jterhajis the most extensivi'lv (mpiloyod 
are the two speciallx pre[iaied brands of Meister, liueius A' Hruniiig, and Ij. 
Cassella A (’o , nanudy, the 0. brands of the Thiogime colours (M., L. A H.) and 
the “Immediar' colours “soluble” (( tis.sidla). both thcsi' groups are (juite 
soluble m caustic soda, without the addition of sodium suljihide, and their intro- 
duction has cousideralily simplified, and renden'd mori' cmlain the results of, 
all processes cajnnected with the application of tho “Sulphide colours ” 

The following directions m.iy be obseiwed in the prepaiation of colour-dis- 
charges on Tara red, etc. 

.SULrillOK llhlK JllSCllAHCK, 

40 gnus. Thiogenc blue It 1). cone. 

no ,, glycerin. 

no ,, caustic soda 100“ Tw. 

100 ,, China clay no ])er cr'it paste 

270 ,, British gum-staich thickening, 

mo ,, liydrosulphite N I’, cone. 

Heat to 50“ C., cool, and add gradually — 

340 grins, caustic soda 77“ Tw. 

1000 

British Cum-Stauch Teickkning 
100 grins, maize starch. 

200 ,, British gum. 

700 ,, water. 

1000 
Boil and cool. 

Other Thiogene colours are prepared for discharge work in a similar manner 



442 


, TEXTILE PRINTING. 


Immedul Colour Discharge. 

40 grms, Immediat colour. 

20 “ „ caustic soda 77^ Tw. 

50 ,, glycerin. 

100 ,, water. 

140 ,, British gum-starch paote (page 111). 

Heat to 50'" (^, cool, and add — 

150 grms. alkaline tlnckcnmg (see Indigo printing).' 

500 ,, llyraldite thickening 50 per cent. 

1000 

IlYiiALDri'E Thk'keni.xo 50 ])cr cent. 

j 500 grms. H^'raldite C. extra. ^ . 

\ 500 ,, British gum jiasie. 

The above will serve as a type of all Immedial colour dischaiges, equal in 
strength and suitable for the style. 

After printing Indanthreiie, Ciha, and Sul])hide coIoui’n. and also Indigo on 
Para red, etc, the goods are dried \\(‘ll, steamed 2-3 minu(es at 102° C., 
allowed to air, and then waslied well in the open width. A nin through a 
dilute solution of bichromati' of potash is henelicial in n’-oxidising the reduced 
dycstulls, and a treatment in diluU^ liydrochloric acid improves tiu' brightness 
of Indigo, I ndanthrene, and Ciba colours. The goods are iinalh' washed again, 
soaped, and dried. 


(b) Discharges on H. .Schmid’s Bistre. 

We ow’e to Hi'nri Schmid an elegant process for obtaining white and 
coloured discharges (including a tine red) on a bistre or chocolate ground, 
resulting from the superposition of Auiliiio black on Bara red. ’J4ie red-dyeil 
cloth is first padded in a weak Aniline black, then gently dried to prevent the 
oxidation of the aniline, and finally printed in the di.schargo colours. The red 
is obtained by printing a siibstanc.e— acetate of soda- which ])ixnents the 
development of the black during the steaming opera, tioii, but which has no 
effect upon the Bara red itself. The other colours and the white must, of 
course, resist the black, and simultaneously discharge the red beneath it. 
For this purpose the basic colour discharges given on page 437 are used with 
the addition of 120-150 grammes acetate of soda per kilogramme of printing 
colour. The red and white discharges are prepared as follow's : — 

White Discharge S.B. 

I 250 grms. Hyraldite C. extra. 

I 600 ,, 6 per cent, tragacaiith thickening. 

Dissolve at 50-60° C., cool, and add — 

150 grms. acetate of soda. 

1000 


Red Resist S.B. I. 11. 

Sodium acetate (crystals) . . .150 100 

Sulphite of potassium 90" Tw\ • ^ ; 125 

Gum Senegal 30 per cent, (or tragacanth) 8^0 775 

, * 1000 1000 


No. 11. gives the brightest red. 
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The bistre or ,cb(x;olate ground to be discharged is obtained by padding 
Para-red dyed <51oth in the weak Aniline black givcw below ; — 

BijACK for Bistre. 

-t f 75 grins aniline salt, 

I KKX) ,, \vater 

jj I 55 ,, chlorate of soda. 

( *750 water * 

Tt. ( *10 ,, yellow prussiati' of potash 

) 10^)0 ,, water ^ 

Mix solutions 1,11, and 111. wln'ii cold, and make the whole to 'A), litres with 
water. Pad the red cloth in tins *sohi{ ion, diy il eeiitlv in hot air,*n]d then 
print on the discharj;!' colours Afttu steaming, (he goods are {lassod in 
succession through tartar (mietic^ water, “ chrome,’’ water, soa]) and water, and 
then flru'd ^ 

Anothei methofl of ohtaniing similar n'sults l^ liasi'd upon tic- fa<“t that 
ferrocvanidi' of zinc tiV'.^ i lasK colours. In this instanei' (In' colours aie mixed 
with zinc oMih' and hydrosulphiti', and (In' Aniline hlaek contains an cxci'ss 
of yellow ])russia,te The /me oxidi' ])la\s the douhle lele of a resist for the 
black and a llxaiivc' for the colours. 


ZiN( OxiUK ]lviu;n,si i,]>inii Kfsi 

M Pl.sCIIAlUil 

ON IIkmu j 

M IIMIli’.'' Fl 

r 

IW.m Z 

Yiu,i ow Z 

(Ikm n 

j j Tiiuniuu’ blue (i 0 

;io ; 


7 ^ 

!t1iU)11i\ me T, 


00 

1>2- 

! j IPyrriin 

CO 

00 

()0 

j \ ]Jntl^ll gum giislf 

1 Bissohc, i (Mil, and add— 

ZIO 

ZIU 

ZIO 

Ilplmsuljdiitf jiasU' F 

700 

700 

700 


looo 

1000 

1000 


HynuosuLi’iiiTE Paste P. 

j 80 grins, zinc oxide. 

I 00 ,, Ihntish gum powdei. 

Bciit well into a creamy paste with — 

280 gnus water. 

Boil, cool to 50-60’’ and add— 

250 grins, hydrosulphiie N.F. cone 

700 

For heavy patterns the amount of hydrosulphite may be leducial to 175 grms. 
For these colours the quantity of yellow prussiate in the black may be increased 
to 40 grins, per litre with at^vaiitage. 

Print the above Blue Z., Yellow Z., and ( rroen Z., together with White S B. and 
Red resist H.B., on the bistre ground ; steam 2-3 minutes at 102" (1 in air-free 
steam, and pass through a weak chrome bath at 50“ C. ; wash well and dry. 

This process yields very bright, dischar^^e effects on a fine chocolate ground. 
The red is exceedingly vich and brilliant, and is far suiierior to the red obtained 
by any other means. The zipc oxide colours are more brilliant than the tannin 
colours with aniline or phenol, but they are udl^so fast to soaping, although 
sufficiently so for most stj^les. 
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(c) Discharge Effects ij)n a-Naphthylamine Claret ajid Benzidine 
and Tolidine Chocolates. 

The [)roductioii of white and coloured dincharges on dyoing.s of the above 
throe colours, and os])ecially on the most important of them — a-Naphthylamine 
claret — has occu])ied the attention of colour chemists ever since the successful 
discharging of Para red was accomplished. 

The “Stannous Oxide” and “Olucose Alkali” processes are absolutely 
useless for the purpose ; and, as previously noted, even the strongu'st hydro- 
* sulphite mixtures give only .an imperfect cr half discharge on a-Naphthylamine 
claret, ex^cept at the higli temperature (130° C.) of the Himon-Wcckerlin rapid 
ageing apparatus. Wlierc the ordinary “'hydrosiilphite ager” (temp. 102“- 
104° C.) is employed, white and indeed good coloured discliarges can only be 
obtained by the addition of Indulinc scarlet, Anthraquinone, Patent blue, 
Setopalmc, etc., to tlie hydrosulphith discharge paste, /n tlie absence of these 
and similar substances (which are supposed to act catalytically), at is impossible 
to obtain satisfactory results under ordinary conditions and even with Peto* 
paline, Patent blue, and Indulinc scarlet, tlic whites are apt to be somewhat 
impure, owing to the reoxidation of these colours To soi le extent this 
defect can be overcome by a thoroughly drastic steaming, follbwed by the im- 
mediate soa[)iug of the goods ; and for white discharges alone, a 1 * 1111 " through 
acidulated bleacliiug jiowder solution cleans up the whiles perfectly, (bloured 
discharges, however, will not stand the “ehloring” operation, and therefore the 
goods should be well soaped as soon as [lossiblc after steaming. Anthraipiinone, 
being almost colourless, is not liable to sully the “whites”; and although a 
much larger (]uantity of it is reipnred than of Indulinc scai'let to obtain the 
same results, its emiiloyment does away with a strong soaping, and consequently 
allows of some economy being eltected in the cost of dycstuils; for the colours 
of patterns that have to be heavily soaped must be made darker than is other- 
wise necessary, in order to allow for loss of depth in process. On the other band, 
the actual soiling of the “whites” with Indulinc scarlet at the strength used 
is so slight as to be imnotieeable in all but the largest designs ; and as it is 
extremely reliable in woik, and can bo applied cither in the naphthol prepare, 
the diazo solution, the printing colour, or to the dyed material directly by 
padding, it is, on the whole, the most useful addition to employ, as it is certainly 
the most convenient. The iuqiregnation of the fabric during dyeing or after 
dyeing has the advantage over the addition to the printing colour, in that the 
same range of colours can then be used indiscriminately for Para red, Para 
brown, Naphthylamine claret, Tolidine puce, etc. The simplest method* is 
to add the requisite quantity of Indulinc scarlet (0*25-0*5 grm. per litre) to 
either the naphthol jirepare or to the diazo solution, and dye in the usual way. 
The dyed goods are then soaped to render the discharging somewhat easier, and, 
if desired, they may also be brightened by a previous souring to remove the 
excess of diazo solution, which, if allowed to remain, turns brown and dulls the 
shade, besides increasing its resistance to the discharge paste. Neither soaping 
nor souring affect the Induline scarlet prepared pieces. 

The duration of the steaming operation is an important factor in the dis- 
charging of Naphthylamine claret, ai|d indeed of all insoluble Azo dyes. If the 
speed of the printed goods is so regulated that they occupy from five to six 
minutes in passing through the “ager” at 102° C., or if they are steamed twice, 
it is possible to obtain good whites on clarc^t with reduced quantities of both 
Induline scarlet and hydrosulphite ; in fact, an excellent ^white has been obtained 
in this way by printing a paste containing only 120 grammes of hydrosulphite 
per kilogramme on cloth dy^,d in a diazo solution containing as little as 0*^ 
gramme of Induline scarlet per, litre. As a rule, however, it is 
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prolong the steanjing, and consequently abo\it double the above quantities of 
scarlet and hytirosiflphito wo used for the finer •patterns usually employed in 
discharge work on deep clarets. For ordinary shades of efaret dyinl like 
Paranitrauiline red, on :i 2,1 per e.ent. naphthol prepare, hut cont;vining liiduline 
scarlet, a sat;sf!iclory white is given Mith rather more than half the (jiiaiitity of 
hydrosulphite reipiiied to obtain eompaialde results on I’ara rc'd. 

In geiitral, iiowever, all r;sk of an imperfect discharge is avoided hy using 
discliarge jiastes eontaining Inuu 20 25 per cent of tlu'ir wi'ight of liydro- 
sulphitc formaldehydi' comjiounds. Tlu' fuither addition of ammonium oxalate 
has a heiiefTeial lutluenei', on the ('t^'ctutmess of llu' dischaige, it dissoeiatcK 
in steaming, and the liberated oxalic acid su])})lemeuts llie action of ^he steam 
in decomposing the hydrosidpintc. 

(1) Discharges on a-lJaphthylamine Clai^t dyed with the addition of 0-5 
gnn. Induline Scarlet per litre of the Diazo Solution or of the 
•Naphthol Prep£ft-e. 

On cloth pye])arcd and dyi'd by this method, disdiargi' etl'cds an' easily 
obtauied^hy piifituig the same colours as an* used for Paia led and Tara brown. 
The same applies to (»ther ditiieullly dischargeable A/o colours pi c[)arc(l in the 
same way. No modification of tlu' jirmting colours is ic(|Uiicd, and therefore 
pieces dyed in red, brown, ehoi'olate, oningc, and puc(' t*an all hi' wound on 
one roll, and [irinted in succession without lutei mission, and without the loss 
of time occasioned by the emptying out and washing u]> of iialf a do/.cii colour 
boxes and rollers, and ])erha})s a do/i'ii doctors. A white discharge which has 
given excellent ii'siilts on claret in practice is madi' u]) as follows — 

WiirrE N.FO. 

j 250 gnus, hydrosuljihitc N V\ cone. 

( 70f) ,, liritish gum starch paste. 

Dissolve at hO' C., cool, and add — 

50 gnus, oxalate of ammonia 5° Tw 

1000 

J’rint white and colours (and if a black is re<|uir(‘(l, a pnissialc Aniline 
black or a Logwooduron black); dry and steam 2 5 minutes in air free steam 
at* 102“ C, ; jiass through a 1-2 per cent, solution (tl t-irtar emetic , wash well, 
and pass through a cold .\ solution of bichromate oi soda, wash, soap, wash, 
and dry. 

Uodogen may he used instead of Induline scarlet, but is hy no means so 
efficient. 

(2) Discharges on a-Naphthylamine Claret, etc., with the addition 
of the Catalytes to the Printing Colours. 

In operating hy this method tiic clotji is dyed exactly as desenhed under 
insoluble Azo colour styli's, and the substances that are necessary to etlect the 
discharge are all contained in the various printing pastes. In general, only 
three catalytic agents are used, #iam(‘ly, induline scarlet, Anthraipiinone, and 
Patent blue, and of th#se, Induline scarlet is t!ie most popular, and perhaps the 
best, though Anthraquinono is strongly recomrnended in some quarters, and in 
the hands of Sunder, who first described its use i|j this connection, yielded both 
white and coloured discharges equal to any proij^ced by other means. 
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(a) DiaciuiiaEs with Induline Scari; 

White Discharge l.N. 

( 250 grniH. liydrosiilphitc N.F. cone. 

'! 50 „ ojlycerin. 

( 350 „ 5 per cent. Irajjiiaciifitli water lliieki'niii^^ 

Diasolve at 00' C. and add 

320 ^nns. starch paste. 

30 ,, 1 per cent, solution of Induline scarlet 

' 1000 j 

Heat t^ontly until the scarlet is reduced. 

llydrosnlphite N.F. cone. s])eeial, or tin; corresjiondinjj; Hyraldite A. sjiociul 
(Cassella) or Rone^alite (\ spc'cial (11:« lisehe), may all h(' us('d instead of the ordi- 
nary formaldehyde compounds of hydrosulphites. They contain the maa'ssary 
catalytes. - 

Thus — 

White Disciiaroe 11 A. 

i 250 ^nans, Hyraldite A. special. 

I 750 ,, starch traj^acanth jiaste 

Dissolve at GO ('. and cool. 

1000 

The coloured discharges may be prepared as under:- 



Navy l.N. 

Yellow I N. 

Ih.m l.N. 

Giuk\ I N. 

Auraiiiiiic cone 


20 


22 5 

Thioniiip blue t!.0. 



20 

7 5 

Fast iimritic blue S extia 

30 




Water . 

40 

40 

120 

lOO 

Glycerin 

40 

40 

50 

50 

Acetin . 

20 

20 

20 

20 

1 Starcli-tiagacanih ga^tc 

850 

360 

300 

320 

V Alcohol .... 

30 

30 



Tannin percent, solution in water 

too 

100 

90 

100 

Turkey -1 ed oil 25 per eenl. 

40 

40 

50 

50 

Dlscliarge paste l.N. 50 per cent 1 




• 

or y 

350 

350 

350 

350 

Discharge paste S. 50 per cent. j 






1000 

1000 ' 

f 1000 

1000 


Discharoe Paste I.N. 50 per cent, 
j 500 gnus, liydrosulphite N.F. conc. 

450 ,, stare h-tragacanth piste. 

( 50 ,, 2 per cent, solution of Induline scarlet. 

Dissolve at GO" C. and warm until the scarlet is reduced. 

Discharge Paste S. 50 per cent. 

500 gnus. Hyraldite A. special. 

500 ,, starch-tragacanth paste or British guni-starch paste. 

1000 

The addition of aniline or phenol to the above colours in the proportion of 
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40-50 grams, per^kllo. is beneficial, inasmuch aa it prevents the premature 
precipitation of* the ftolour lake, fn such cases the*alcohol and a portion of the 
glycerin may bo omitted with advantage. 

If anytiung, [ilienol is preferable to aniline in all hydro,sii1[)hile disidiargos on 
the Azo colours devc'loped on the fibre 1’he aniline colours w lil kec]) good for 
montlis, espi'cially if formaldehyde be ■'Iso added, but they yiekl sliglitly duller 
shades tluiM those prepared with pheiu)!. 

Another im'tlioif, patented by the liayer Co., consists in adding a solution of 
tannin in glyccim to the disehare:e pastes eontainmg ’J-.d per cent, ol phenol. 
The m('thod%'esenibh‘s the pr(‘cedmg,|but is said to \ leld superior n'sulls, the* 
colours being \ery clear and bnllia/'t. Ciu' e\amph' will sntfice to illu^^lrati^ the 
practical application of this piocess^- 

DlSCllAUOE Ih.l E d' (i ^ 

( 20 gi'ius 'rioenme l)lue C C \ \ 

I dO ,, glycerin. ( 

j 10 „ a(;ctm j 

( 1 10 water ) 

DissoKt', and add hot to 

200 guns, starch tragaeaiith paste 

Heat until the him' isdissoUed compfi'ti'ly, then cool, and add, when lukewarm, 

1 dO gnus. ]ih(‘nol, 

I 00 „ water. 

And when cold, 

^^0 gnus tannin glyceiin. 

400 ,, do ]K;r ci'iit. dischargi' paste l.N. 


1000 

Other Colours are made similarly by replacing the blue with smtahle dyo- 
stulfs, tilin' - 


For VeiU/OW ■ -- j 20 grins, of either Aiiramine cone, or 
( Thioliavme T. 


For CiiEEN 


d parts yellow 
1 ])art blue. 


For Fine' -- j dO grins. Frythrosim' A. 

j 100 ,, acetate of chrome dO Tw 

111 the pink omit both the tannin-glycerin and the jihenol 


I per 1 tlOO gnus 


Tannin-Oeycerin. 

( 100 parts tannic acid. 

) GO ,, glycerin 

Heat together until a [lerfectly smooth syrup is obtained. 

Print, steam, fix, and wash all the foregoing colours in exactly the same 
manner as for Para reds. 


(/y) 1)1S(;HAR(.ES with. ANlURAQUlNltNK IN THE PlllN'TINO (kiLOUUS. 

The only essential dillerence between the formula.* of these colours and those 
contiiining Induline scarlet is in the replacmiient of the scarlet by a larger 
quantity of Anthraipiinone. In al^l other particulars, the recipes given above 
will be a sutficient guide to the preparation of Anthraquinone discharges. The 
simplest method of elleetmg the necessary modifications is to prepare a standard 
discharge paste, containing the requisite proportioA of Anthraquinone in the form 
of a finely ground paste. 
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a-Naphihyl.iinnifi (Jlaivt dihcliaj'god with Rungalitc 
mi(l Aiithra(]uinoue, 


Discfe^ROB White N.F.A. 
250*grml hydrostilphite 
N.F. cone. 

350 „ 5 per cent, tra- 

gacaiitli 
thickening. 
Dissolve at 60" 0. and add 
.350 grms. starch paste. 
C'ool and add 

/ 7 ‘5 grms, Anthraqiii- 

) none ground 

j up in — 

( ■12-5 „ water. 

1000 


A little glycerin and ammonium oxalate may h(' added with advantage. 


For coloured discharges the projiortions given below haVi' yielded good results 
in practice ; all the colours were made on the type of tlie blue. 


DlHCHAliOK HuUK A.N. on Cl.AUKT. 

/ 20 grms. Tluonine blue (!.t) 

) 30 „ glycerin 

j 10 ,, acetin 

( 100 ,, water. 

Dissolve, and add to — 

200 grms. thick starch-tragacanth paste. 
Heat again, cool a little, and add-- 


j 30 grms. 

})henol in — 

1 HO ■ „ 

w’ater. 

add — 


80 „ 

taiiiiin-glyccriii (.see above). 

j 200 „ 

hydrosulphiie N.F. cone, dissoKed m 

1 200 „ 

starch-tragacaiith paste. 

( 6 „ 

Anthraijuinone, ground up in — 

1 .. 

water. 

1000 



Yellows : — Auraminc or Thiotlavine. 

Greens: — ,, „ and blue. 

Print, steam, and treat generally as for otlier discharges on clarets, etc, 

A white discharge on Naphthylamine eland with Patent blue may be made 
according to the following directions : — 

White Disciiarok P.B. 

/ 20 grms. Patent blue. 

) jj glycerin, 

h 50 ,, water. 

1 285 „ starch-tragacaiith paste. 

Boil, cool, and add — 

40 grins, phenol 

25 ,, formaldehyde 4.0 per cent. 

I 250 „ hydrosulphite N.F. cone., dissolved in— 

(250 ,, British gum paste. 


1000 
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This discharge is only suitable for white patterns, since, in order to obtain 
pure whites, it rtiust he soapeil strongly iminediatcljr after steaiuiug, to prevent 
tho leuco compound of the Idue from re-oxidismg on the fibre. 

Any of the Mordant, Sidpliide, and Vat colours that are suitable for dis- 
charging Para n'd are cfiiially suitable for discharging Kaplitbylamine claret 
when combine'd ^Mtb Indulmc seal let o); Antbracpunone. 

When up// liydiosulphile di'-cbarge white is to be covered with Aniline black, 
in addition of both fine ovnh' and acetate of soda is esscmtial to the production 
of a clear-em white pattern ddie best results, too, are o])tained wiien the two 
colours are ji^-inted and sleame(] sepa.ratidy ; if printed and steamed togetlu'r, 
tho chlorate of the black is a])t t(* (‘ounteraet tlu‘ ri'diicing inllucny' of the 
hydrosnlphite, and thus jiK'xenU til#' perfect discharge of A/o colour ground. 
Suitable “whites" for this co\ci style aie the following - 

Willis Di^ciimm.W 1(1 losisi’ Hlack Ox rats 



: 1 

11 


i 

gllllH 

guns, 

j /uic*<)Xid(“ 

mo 

mo 

' r>iiiihli giiiii (light) 

100 

mo 

' Watei 

' 100 

:57o 

Hull, cool lo ')()' r , .uid add— 

1 lydrdsnlphitc N V. ( (Hic 

‘J.hO 

‘JCitt 

1 jici ('I'ui std. Indulmc scaild 


:5o 

' .\ct‘tal(‘ of soda . 

1 

1 i 

1 .‘.0 

1 

.... 

1 ! 

1 000 

1 

1000 


I. is used for Para red and Nitrotoluidine orangi’s. 

11. ,, Napbthylamine claiets. 

Print' the white on the dy(*d cloth; steam for '2 .'1 minutes at lO'd^O., and 
then print a priissiate AniliiK' black eoxer, steam again t<) devclo]) the black, 
and then w'ash oil’ and soap as usual 

Satisfactory xvhite and colouri'd disidiarges can be obtained on Pen/idine and 
Tolidine chocolates, ami on ( 'hloramsidme scarlets, by any of the methods 
employed for Naphthylamine clarets. 

Resists under Hydrosulphite Discharges. 

As already noted above, oxidising agents neutralise the discharging pro- 
perties of the hydrosulphiles, and on tins fact is founded a useful resist style. 

The dyed cloth is first printed with a thickened solution of an oxidising 
agent, and then “covered" with a hydn)sul[)hite>'liseharge paste. On steaming, 
the hydrosulphite only disehargcs the colour from those parts of the cloth upon 
which no oxidising agent has ln'cn printed. The presence of organic acids 
improves tlie “resist," and for resists under coloured discharges the addition of 
tartar emetic is essential. Chloiate of soda is the oxidising agent most commonly 
employed, but in certain cases persulpbates, chromates, manganese dioxide, and 
copper salts may be ns(‘d with aiWaiitage. An alkaline cop])er solution is 
especially suitaiile for reserving Para brown and Denzidine chocolate ; it cannot 
be used for reds and clarets on aceoimt of its action on these colours, which it 
converts into dirty brown shades.^ Basic 'colour discharges are i-esistcd with 
antimony salts ; Modern blue, Blue 1900, and other colours of the (billo .yaninc 
series, with antimony salts and chlorate when tRcv contain tannin, and with 
chlorate alone when they are fixed with chromium oxide without tannin. 

' 29 
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Chromoglaucine blue is resisted in the latter way also /and all the various 
resists contain a certain amciiimt of citric or tartaric acid. 

The following recipes art typical of the methods employed for counteracting 
the reducing action of hydrosulpliitc discharges on the insoluble Azo colours : — 

Whitk Resists. 








I. 11. 

HI. 

^IV. 

'V. 

bnti.sh gum {wstr . 

600 , 550 

525 

800 

050 

Oitnc acid 

50 75 

75 

100 

150 

Ciildiatc of soda 

c-' 

o 

o 

‘200 

100 

200 

Si>dnim tartar cinelic ’ 

1 ‘2*25 

1 200 



Oxalate of antimony 

200 ' 

i 




1000 I 1000 

1000 

1000 

I 

. 1000 


Nos. (., 11., and 111. aie cluclly used undei' basic colour discharges, but they 
arc etpially efficient under two-colour cover prints in white and basic colours. 
No. IV. IS for resisting a white discharge on I'aia red, hara orown, and other 
A/o dyes, while No. V is cinployed iiiidei mordant colours fixed with chromium 
acetate alone. Such colours as Modern blue, blue IhOO, etc , winch conlain lamnii 
as well as chromium acetate, may be satisfactorily resisted by Nos. 1 , II , or III. 
Alkatjne ('oiter Uesist. 

( 200 grins, dark British gum. 

( 200 ,, waiter. Mix to a smooth paste and add slowly— - 

loO ,, caustic soda 100“ Tw^ Warm to ()0“-70"(f., thencool, and add — 
400 ,, alkaline copper solution. 

iY)oo 

Used under w hite discharges on Bara brown and Benzidine and Tobdme chocolates. 
AlKAT.INE SunUTlON of (k)Pl’ER. 

/ 400 c.c. cojipcr chloride 105“ Tw'. 

) 120 „ water, 
h 250 grins, tartaric acid. 

I 200 c.c. glycerin. Dissolve, cool, and in the cold mix with— • 

4H0 c.c. caustic soda 105“ Tw'. 

100 ,, water. 

155() 

Another ‘‘resist” used in practice with excellent results for the “Para 
browm cover wdiite style ” consists in the main of chlorate and chromate of soda, 
wdth the addition of aluminium acetate. 

Beskrve for Para Brown. 

70 grins, chlorate of soda. 

50 ,, bichromate of so(l;i. 

(90 „ water. 

(75 ,, British gum 

150 ,, acetate of alinnina 20“ Tw. 

20 ,, acetic acid. 

50 „ caustic soda 70* Tw 

15 ,, olive oil. 

10 „ turpentine. 

500 Boil and e5ol. 
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The caustic soda ought to be added to the solutiou of bichromate in the gum 
paste before thft abmuuiuiu acetate is introduced.# ]h‘int on the \)ruwii-dyed 
cloth, dry, cover in any suitable hydrosuljihitc dilcharge whifce.'stc'iun, (dc., as 
usual. By printing a discharge wlntc along with the reserve, and then throwing 
a delicate cover jiattern in wlntc over the whole, very pietty edi'cts of dark 
brown and wfiite patterns, standing (yit elejirly on a mixed brown and white 
ground, are, obtained. 

Discharge Effects on Dyed Basic Colour Grounds. 

• , 

White and coloured discharges are ohlained oii hrighl basic colour grounds 
by means of dhlorate disebarges similar to, and in some instances Khsitical with, 
those used for discharging hchgo (which see). Tlu' bleaclu'd (;alico is [ladded in 
a 2-d })er cent solution of laniiw'. aeid in water, tlum diicd wi'll and passed 
through a 1 |)('r cent, sonition of tartai emet c to tix the tanmn as au insoluble 
tannate of antimony, Thus moidaiited, the cloth may l)e il\ed m any basic 
colouj; that is dischargeable to a whit(' w itli chlora,lc pastes. T1 h‘ most easily 
dischargeable colours, and thosi' most cmnmoiily list'd, aic Aiimmiiu', Bnlliant 
green, Malachitg gn'On, Vi(‘toria blue, Methyl Moh'is, and, iii light shades, 
Uhodaiuine, Mel4iylen(' hliu', Thionme blue, S;ilianme and Me1h\leue green. 
The list might be extended, but the.^e colours fuinish a suIIick'hI \anety for 
most pui'fioses, and arc' ca[)abl(' of yielding a great iiuiiibei of coiupouiid shades 
when mixed in dilh'ient jiroportioiis Tlu' dyt'ing may ho caiiied out iii ('ither 
a jigger or a spiial dyi'dieck, whicluaer is most coineinent. Ituk shades are 
dyed with 1-1 1 pc'r cent, of dvestutl on the weight of tlu' cloth . light shades 
with percent, dyestuir on a corn's[)ondingly wt'aki'r mordant. .Alter dyeing, 
the goods are waished well, and are then ready foi jirinting. A light soaping helps 
considerably m obtaining a good wliib' dischaigo. 

Any of the chlorate white discharges ('inployed for Indigo au' etpially suitable 
for basic eotours rsually tlu'y will bt' fouml to ln' too strong, and must be 
reduced by addition of starch ]>aste or British gum solution Idir colouri'd 
discharges, jiiginent colours, lakes, and cortam basic aud diKct colours wbicli 
withstand the oxidising action of the discharge pasti's ai(' eni[)loyed, xvith 
albumen as fixing agent. 

The strt'iigtli of the chlorate discharge determines tbi' h'liglh ol the sti'aming 
operation. With strong discharges, containing from 10 lb jier cent, of chlorate, 
a short steaming in the rapid agc'r is snHicieiit. to eth’ct tlu' (h'sti iiction of the 
ground colour; wuth weaker discharges a more prolonged sO'aimug c.y. 15 
minutes to an hour — is lU'cessary to prodiici' a full discharge, (uaierally 
speaking, it is preferable to employ ''tramg discharges in eonjunction with a 
siiort steaming, the reason Ix'ing that the printed colonis are tlu'ii h'ss liable to 
“run,” owing to the fact that they pass toe cpnckly through the steaming 
chamlicr to absorb any ajiiireeiable (jnantity of moisture. At the saiiu' time it 
is to be noted that if the discharge jiastcs arc stronger than is necessary for 
discharging the ground colour, they will cause the appearance f)f “running” 
whether they he steamed rapidly or skwly. Too strong a dischargi', also, 
attacks the tibre ; and m ordci to guard against this defect as much as jiossihle, 
it is advisable to tix transverse bars of wood on Uie c()])])er guide rollers in the 
ager, or at least wrap them with calico. Both these smijile precautions prevent 
the clotli from coming in contact with the hot metal, and reduce its liability 
to become “tender.” 

After steaming, the goods are washed well in hot water, and final' nod 
^nd dried. Single white discharges are improved by a run throngk 

dilute caustic soda at 40°-50“ C. * u . , s, and blacks, 

The ^ren^h of the disohaarge paste must be rc^mated accordm^.^^^ reduc- 
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and dischargeability of colour to be operated upon. A 'very suitable white 
discharge for general worki and one which is used extensively on the larcre 
scale, is made Up as follows 

WfllTE DlSOllAUOE FOR JUsiC COLOURS. 

' 15 grins, starch. 

110 ,, lintJsh gum. 

J 75 ,, (diina clay. 

I 75 ,, water. 

550 ,, clilorate of alumina -1*2“ Tw. 

105 ,, chlorate of soda. 

Jloil, cooi, and add — 

25 grins, red prussiatc of potash. 

1000 

For discliarging a ground dyed with F, ])cr coni. Victoria blue, or with 1 per 
cent Malachite green, take — 

I 1 part nf Mn* above White discharge. 

I 2 ,, british gum paste. 

On a one ])er cent Mcdhyl violet grounding tak(‘ eipial pints of Discharge 
white and llriUsh gum paste. For dec})er shades, use at full stnuigth. 

Delow is givmi another practical recipe for a white discbargi' ■— 

White C.S. 150. 

1 20 grins, citric acid. 

GIO „ Dritish gum paste. 

Dissolve, cool a little, and add — 

1 50 grins, chlorate of soda. 

70 ,, caustic soda 70 ' Tw. 

Cool, and add 

20 ,, red prussiate of potash liiuGy giound, and^<_. , '<^o dis- 

solve in the eold 


1000 

COl.OI'llKl) Dihoiiaugfs. 



llLUi: C. 

Pink C 

Ykli.ow' C 

UllEFA C. 

Methylene hine 

20 




Klioilaniine 0 tt extia 100 }>ei‘ cent. 


10 



ChroiTie yellow j)aste .... 



300 


Lenion cliroiite yellow pa^te 




150 

Guignet green pasle 




150 

Glycerin . . . . ^ 

30 

30 

20 

30 

Acetic acid 9“ Tw. 

50 

.50 



Water 

140 I 

140 


••• 1 

Nential citiate of soda 4()° Tw 

100 

100 

50 

i 50 1 

Oil (olive or rape seed) . . . . ^ 



20 

20 

Gain tragacanth 8 per cent. . 

390 

400 

290 

290 

Chlorati! of soda ... 

100 

100 

loo 

100 

Albumen solution 40 per cent. 

150 

150 

200 

190 '< 

Red prussiate of jiotash 

20 

20 

20 

20 


1000' 

1000 

1000 

1000 


— ent colours yellow and green must be well ground in a mill befc 

500 
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Print ; steaiji 2^5 ininutes in the rapid agcr at* 90* C. ; wash well, and Hoap 
^0 clear the whites and to remove the thickeninjjj. I 

If tile ainomit of ciiloratc in the ai)Ove eoloin's is reduced, tliev may lie 
printed in comhinalmn uith tinv oidmarv steam colours on liuhl dyed urounds. 
For example ,- 111 an eiulit-colour floral jiatteni on a inoihuately li^hl ^o’cy or 
'awn ground, the ])ink, white, y(‘lhA\, light green, and him' parts of the 
mttern milfht he (jiseharged^ while the dark olive, ehoeidate, and hlaek were 
obtained by printing ordinary stt'ani colours. T* i' punted goods would in such 
a case be steamed lor 'I 1 hour, and afterwaids tieated as usual foi chlorate ^ 
discliargcs. • 

Certain basic colours aie also d^^schargc'd by rcdiiemg agents sulphite 
of potash, alkaline siamiou^^>\ide jiasti's, and by the glucosi' alkali process. 
Of these, the sulphite dischai^es alone are of jiraetieal mtiuest, ami ('ven they 
are little used on account of the Ita-lmieal dillieulties enioimtered m their 
application on the bu'gi' scale. Iniirly light shades ol i’ailliant green, Methylene 
blue, A'/o pbos[)hme, ^Magenta, Malaidiiti' gii'cii, and Mc'thviene gri'cii are all 
disch?lrged by sulphite of jiotash. On tlx' othei hand, \uianmie, Mi'thyl 
violet, Vietoiia bine, Salranme, Khoilamme, and Phosphine resist tiie action of 
suljihite, and mjy thoK'lore be utilised for the pioduetion ol eolometl etiects. 
The addrtion of caiistu' soda, however, to tin' suljihiti' of potash } lelds a 
mixture easily ca[)abt(' of discharging most liasic dvcstulls, iimler tlu' mlluenco 
of steam. 

SutJ’inTE Win IE. 

I nOO grins, snljihiti' of potash 90'‘ Tw. 

) nO ,, caustic soda 77 Tw 

\ 200 ,, water. 

( 200 ,, Pritish gum jiowder. 

1000 

Tyi’E of (amouH Disciiakoks with “.Slieitiite, " 

20 gnus. Auramme cone,. 

90 ,, glycerin. 

250 ,, water. 

200 ,, Pntish gum. 

Boil, cool, and add - 

500 grins, sulphite of potash. 

1000 

Blue = 20 grms. Victoria blue. 

Pink ^10 ,, Ithodamme (5 C. extra, m- lloseazme. 

Green ~ 9 parts yellow to I part blue 

Print oil grounds of tbe dischargeable colours mentioned previously ; steam 
2-3 mimites ; wash and soaj). 

The great disadvantage of the sulphite process is that the colours are 
extremely diibcult to print, without “scumming.” To some extent the etloct 
of the “scum” can bo counteracted by pronaring the pieces m a dilute solution 
of chlorate of soda (I [ler cent.) previous to printing ; but this treatment 
must not be carried too far, lest the finer parts of the discliarge pattern be 
affected also. ^ 

The Discharging of Direct Cotton Colours. 

With the exception of certain yellows, orangey, reds, browns, and blacks, 
almost all the direct-dyeing cotton colours are^ readily discharged by reduc- 



454 ‘TEXTILE PRINTING. 

ing agents. It would be impossible to give anything like complete list 
of the dycHtufis suitable fj_v this purpose — they are far too numerous— -but 
amongst tlie many that yimd good results the following occupy an important 
place: — Erika, (Jeraninc, (Vesotine yellow (h, Aurophenine 0., Diamine rose, 
Diamine sky blue EF, Diainogene blues, Oxydiannne brown tb, Diamine 
brown S., Diamine bron/t' (b, Dianil reds, Dianil blacks lb, li., and (b, Dianil 
blues, Oxaniine blue, Dhieago blue, and Diamine violet. Many others could 
be mentioned, and are used (extensively, but tlie above will be suilicient to 
illustrates the style. They comprise a wide range of colours, and vast numbers 
of compound shades can be jirodueed from them at \\ill. 

Und( ibtedly the b(.‘st discluirgmg agent for direct cotton colours is hydro- 
sulphite formaldehyde; it gives a good white cases where other reducing 
agents are useless. Nevertheless, tlie Tin discharges arc still em])loycd, and 
will probably retain their place for some time to tome. 

HYDnOSULFlllTl? DlSdlAIlGKS. 

Id)!’ very dark shades of blue, green, and brown, and hu' direct blacks, the 
same dischiirge colours and whites as are used for Fara red may be used for 
the direct cotton colours. For lighter shades, the amount of hydrosul[ hite must 
be reduced from ‘200 grins, to from 20-75 grins, per kilo, of colour. With this 
slight alteration in the percentage of hydrosulpliite, the same formula,' exactly 
will serve for the prc])a, ration of all white and coloured discharge pastes used in 
the discharging of direct dyes. 

On flannelettes, for which the style is eminently ada])tcd, it is advisahle to 
'add zinc oxide to the discharge white. The zinc oxidt' keeps the jiaste on the 
surface of the material, and gives a better local discharge in conseijiiencc. 

HYniiosunrniTK White F.Z. 

f 150 grins, hydrosulphite N.F. cone. 

\ G50 „ flour-tragacanth paste. 

Dissolve at GO' 0., cool, and add— - 
( 100 grins, zinc oxide. 

' „ glycerin. 

(75 ,, water. 

1000 

Reducing Paste (for above). 


j 1 50 grms 

zinc oxide. 

1150 „ 

water. 

700 „ 

dour paste 

1000 



With the above reduced in strengtii, very line imitations of light Indigo 
styles arc obtained. The blue ground is dyed with Diaminogene pure blue N. 
(Oassella), diazotiscd and developed with /j-naphthol. It is faster than light 
shades of Indigo, and is not subject to the same irregularity m dyeing. 

The dyeing is carried out as follows : — 

Light Blue D. 

(1) Slop-pad the bleached cloth in — 
i 1000 parts water. 

) 12 „ Diaminpgeue pure blue N. 

j 30 „ sulphate of soda. 
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Squeeze tlir^u^i^h the mangle howls and dry directly over steam cylinders. 
The gtx)ds may now’ he diazotisod at once, or paffcod tiirough the rapid agor. 
A short steiimnig improves the fastness. After coiling, they pa^s to the. next 
operation. 

(2) DiazoUsing and developing.- Kim the goods at full widtli and in 
continuous maunei Ihrough - ^ 

( 1000 lifl-es uatei.' 

(/ ' 1 Ivdos nitiile of soda OS per cent 

( * S ,, sulphune and JOS' T\v 
And after ,i run through watn- 

1 1000 litres walet. ® 

/. I.'i kilos 

I Id ,, causti'^sodu (U) T\v 

Wash well in thi' lope form and tlxai soap lightly . squee/.e and dry up 
tliroi^di a jier eent.^olution of sodium chlorate to eount.erael any ‘‘scumming” 
that may ocaair m iirintniu. t'oi a hlaek and uhiO' ell'cet^ on a hlui' ground, 
print on Anilmy hlaek or Klaek ,1 and ll\drosulphit<' white V.'A 2 (that is, 
2 parts 0(1111 paiitt' to I [lart Whiti' KZ.) ; steam 2- d minutes, wash and Koa]), 
and then dry. .Any othi'r hydio.sul[)hite-Formald('h\d(' conqiound - llvraldito C. 
extra, Uongalito (!. -will give equally good discharges. li tlie comhiuation 
contains hasie colour discharges, tlu' goods, after sti'aming, aic ]iasscd through 
tartar emetic (10 gnus. ))cr litre) pii'Mous to washing, etc 

A fine Navy btiu' ground suitalile for white discharges is obtained in a 
similar way from Diamme a/,o blue. The percentages are leckom'd on the 
weight of the clotli — 


Navy Ki.uh 1). 

(1) Dye w ith — 

( 2^ per cent. Diamine azo blue 0 Ik 
[10 ,, Glauber salt. 

Wash well. 

(2) Diazotisc with — 

j li per emit, nitrite of soda 98 per cent. 
(1| ,, .sill {)h uric acid 10<S' Tw'. 

in a suflicieiicy of water. AVasli well. 


(3) Do\elopin — 

1 per cent, /i-najihtliol 
1 ,, caustic soda GO 



Wash, etc., exactly as for Light blue D. The printing and suhseijiient 
operations arc identical wutli those di'sc^hcl for the laght blue 1). The 
discharge.s, however, are .stronger, contaiumg from 75-100 grins, hydrosulphite 
per kilo., according to the .style of pattern printed and to the depth of the 
engraving. 

The following liglit Hiiadcs of pink, bHii', viohT, and green, and similar shadcB, 
may be easily disgliargcd*with 25 grims (or loss) of hydrosnlphite per kilo, 
of colour ; — 


Pink dyed with 
Blue „ „ 

Violet „ „ 

Ore^a „ 


1 1 per cent. Erika. 

1 ,, Chicago blue or Diamine sky blue F.F. 

( I . „ Chfeago blue. 

) I „ Erika. 



Aurophenine 0, 
Chicago blue. 
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Soveral direct blacks are tilso suitable for tlie production of white discharge 
effects on black or grey grinds. Of these, Diaiiil blaclv (M.* L, & 13.) and 
Diamine nitra^ol black (CaLella) may serve as exam})les, Idjo former is a 
simple direct colour, while the latter requires coupling with diazotised l^ara- 
iiitraniline. 

Discharges which are required to res^t an Aniline black “cover” are made 



Diaiiil Black E.S discharged with llydiosiiljtlnlr N. K. 


as usual by tlu' addition of sodium acetate to tlu' ordinary jirmtmg pastes, with 
a further addition of zinc oxide to the white. (Sec Para red and Naphtliy- 
lamiiie claret Discharges.) 

Blacks, reds, and chocolates are now rarely dyed for discharging, as better 
results are secured by employing the insoluble A/.o colours. 

For coloured diso^arges on Direct colours, the sanu* Basic and Sul])liidc colour 
discharges may be feed as are employed for Para-ix'd grounds, but with less 
“ hydrosiilphite.” A good imitation of Para brown is obtained by dyeing the 
cloth as follows : — 


B per cent.’ of Diamine brown M.R. 
0’15 „ „ Ch) diamine black 


1 


on llic wciglit of th(' cloth. 


Wash well after dyeing, and coujih' witli diazotised Paraniti aniline ; wash 
again, dry, and print on a hydrosidphitc white and a yellow made up as 
already (li'MTibed under Para-red discharges; steam 2- B minutes at 102° C., 
wash and dry. The following pattern illustrates tins method. 



n- -1 f Biainiiie brown. 

Ground I o,,ydiaimno black. 

White Hyraldite C. extra. 
Yellow Imraedial prange. 
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Di8€liar[j:cs mi patteniccl 
backgrounds may Mk' ob 
tainod by pnniin^^ a Ibna-l 
colour ou the dyod rloth, 
and Kubs(.-qm'ntly over- 
priniiufi: willi llu; dis 
cliari^i's ‘In lbi>^ wav a 
groat variety o)' otlocts, miui- 
lar to that shown m the 
pattern o[)p(o.ile, are ubtain 
able. 

The ajipheatinu of the 
Basie colour (tl^ehar^es to j 

Direct colour gtouirlsdiyers ■* • 

in no wav ii'oin their ajipfi 
cation to I’ara u'<l gnmiids, 
iinlefr. it b(' that they usu- 
ally contain le^s “ huirosulpliite ' 
mixture of I'la^iiiie i>lue ^ , and 
Basic ooViui .ind llyraldite D c\tia. 



(liuiind 


( 1)1.11111110 ( atccluiK' (I. 
\ 

D.uk P>i(AMi Diaiiiiiic catcclmx (i. 
Willie lljrahliled extra. 


The sulijoined 
hianiiiK' blue 11 , 


atuTn IS dyed with a 
and is dischaigi'd with 



iJiaiinnc hhas .hsdiame.d with Basic colour and liyialdile. 


resi 


Coloured (liscliai"'0« "u grounds of Direct l.kcks are notofLeii |)riuted, better 
airbeins obtanu^ by Uie Aud.ue black rcMst etyle. 


Tin DisoiiAiuiKS. 

Trior to tbe introduction of thO coinpomidK, all 

really practicable procesBBd tor producing diBoharge^efliscts on ground hbadcB of 
direct dves were based 00 the application of the reducing properties ol stannous 
llts Tbe “ hydrosuJpl^” are un(i(oiihtedtty:the teduoing agents pm- e.tc,-llence 
of the calico printer-;- wt to order.to fuU^ advance o tbeir powciyd 

action, tbey rcipi.re: W^.i^tai*« b- the mfluenee of amfree «t«un at a 
temperature only 
the other hnnd, th^, < 


the other band, th« ,«»WKWjp^"md8 «ffecyt|».^^ of direct 

dyestuffs in ordinarji' under the ordinary conilitions which 

oLin in those siinpb machines-ijiat is, in the presence o moisture and air wto 
at a comparatively low temperature. In some cases even the mere drym;, of the 
printed Ltli is iffieient to bring about the decjlounsmg reaction Hence the 
tin dboharges are valuable alternatives to those prepared from hydrosulphites, 
if only beoLse they oau be applied, with good rssults, under circumstances and 
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conditions unfavourable to t^ie latter. Tin discharges do not give so pure a 
white as do the “ hydrosulph^.es/^ and, moreover, they arc liable to attack the 
fibre. With cafe, however, liiey yield excellent results ; and for the flannelette 
trade, for which they are principally used, the (juality of the white is usually , 
sufficiently good to pass unquestioned. 

The stannous compounds maybe usel either as acid salts or in the form 
of alkaline stannites, the lattiT chiefly for wliite discharges which are required 
to resist a cover print of Aniline blaok. The acid tin discharges consist for 
^the most part of “tin crystals,” tartaric or citnc acids, and of acetate of soda or 
of stannous acetate, togctiicr with organic acids, and sometimes vvith tin crystals 
in additif^ji. (bloured discharges of tlie sajn^ type are obtained generally by 
adding tannic acid and iiasic colours to an acid tin discharge paste. 


{a) Ann Disohaiioes. 

White DisoiiAiuiE A.T. 1. 

/ 90 grins, starch. 

) .‘ICO water. 

i 100 ,, acetic acid G‘' Tw', i 

V 00 ,, 0 percent, tragacaiith thickening. Boil, Cool, aqd add— 

lioO ,, tin crystals. 

ll^O ,, acetate of soda cryst. 


1000 


White Discharge A.T. 11. 

85 grins, starch. 

450 ,, water. 

100 ,, 6 per cent, tragacanth. Boil, cool, and add — 

25 „ citric acid. 

240 „ tin crystals. 

100 ,, ammonium sulphocyanidc. 

1000 

This gives a very good white. 

Both these discharge wliites are suitable for a 2-5 minutes’ steaming in the 
rapid ager. The acetate of soda and siilphocyariide of ammonia are introduced 
to prevent the tendering of the fibre. 

Discharges for prolonged steaming may be made from the preceding *by 
reducing the tin crystals content to 5-7 J per cent. 

Tlius I. 4 parts starch paste. 

1 part Discharge white A.T. 1. 

II. 5 parts starch paste. 

1 part Discharge white A.T. II. 


Discharge whites for long steaming are also composed of acetate of tin. 


Discharge White A.T. ill. 

50 grins, starch. 

200 „ dark British gum. 

580 ,, acetate of tin 32” Tw. 

120 „ acetic acid 9“ Tw., 

Boil, and add whilst cooling— 

50 grms. tartaric ac\ji (powdered). 


1000 
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Coloured disclurges to work alongside tlie abofojiro con)nu)nly obtained by 
adding basic coioursbind launit* acid to tliickcned ilixtures of acetate of tin and 
organic acids, or of stannous cldorub' and ac('tat.e of ^oda. The goods an> steamed 
for an hour to etiect the dischaige, and then wasinal in water iind soaped hglitly. 
A run through taitar enu'tie nn))ro\t‘s botli thewliite and the fastness of the 
colours, but IS iKtt. absolutel\ neci-ssijty. lilaeks, chocolates, dark oh\es, etc., 
are printiid iii oidn^ary “steam eolouis'’ 

Tlie following leeipes aie txpieal of Uiose used eeording to this method;— 

• 

IIasu’ (’oLoiut Ihsi'iiAUuKA o\ IhitiU'i' ('oi,orii (iiau m>s 

Methylene blue. Nih' hluc, Marine blue, Vurauuue, d'hiolhn me '1^, llrilliant 
green, llhodaniiiu', Kost'u/nu^, Safranme, I’hosphnu', ete , are all siiilahle for 
coloured discliartri's. .• ^ 

(JkXEIIAL lAuiMUUA * ** 

I ‘JO oO gnus colouring matter 
* -!1() 'i-'Ul ,, acidic acid (i'Tw 

( ho ,, tai Innc acal. I )issol\ e, and pouf into — 

to gnus stand ji.istc. 

Heat for*a short tmu', cool, and <t(Kl -- 

100-150 gnus. 50 pi'r ccul tanniii solution (in acidic ncid) 

550 500 ,, dibclmigc paste 

1000-1000 

DiscjiAiun; Pastij (’. 

l' too gnus acadate of tin 52“ T\v. 

I 120 ,, Jtntish gum. 

j 25 ,, starch 

\ l()0 ,, wat.ci Itoil, cool, and add vvlidst Still liikewaiin-- 

45 ,, ac.etate of soda. 

200 ,, tin crystals 

Stir till dissolved, and then add -- 

50 grins, citric acid (ground iinej 

1000 

Print, steam for ,] d hour, fix in tartar I'metic, wash well, and soap lightly. 

^ In working on the large scale, and esjieeialiy with heavy jiatterns, the 
results ohtaineil in tliis waiy leave nmcli to he, desired. As [lointed out hy one 
of the autliors some years ago (Join. Sor. Diji.n ami t Voer/.s/.s-, p. 17, 1899), 
the process has se\era] disadvantages, of which tlie following may he cited; — 

1. The discharge colour docs not alwa}a "v(uk well in printing - it is apt to 
stick in the engraving, and conscipiently gives an niisound ])riiit. 

2. The sliades produced arc not so bright as one would expect from basic 
colours. 

3. The colours are not particularly fa^it to either liot water or soap. 

The last, })erhaps, is dhe most olijecdioiiable, for if passable colours are 
desired the pieces ought not to be “hot watered” or “soajied” ; and if either of 
these operations be omitted, iho whole of tiie tlnekening and tin nunains on the 
cloth. If the goods are merely washed m cold water th(‘ colours are “ tojipy,” and 
extremely liable to “ mark of’” or linear the ground shade wdiilst in the wot state. 

These defects are due in a large measure to the formation in the printing 
colour of an insoluble compound colour lake, wlych has therefore no cliance of 
being fixed on the fibre, and eimply adheres to it mechanically like an 
pigment oolnur. With a view to overcopiihg them, an improved process 
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was suggested, whicli, while based upon the same principle as, the older method, 
difi['erl3d from it iii the mannep of applying the tannic acid. "Instead of printing 
a disch:irgc colour containinf^taimic acid on the plain dyed cloth, the latter wap 
previously luordaiited with taiinate of antimony in the usual wa\ , then printed 
with a discliargc consisting only of basic dyestufl, tliickening, and any suitable 
salt of tin ; and finally steamed, waslied, i-nd soaped. 

The results obt<uned were supeiior in almost every respect to those yielded 
by (he older process. The colours worked better, A\ere brighter, and, as regards 
their fastiu'ss 1o soaping, were (|uil,o eijual to the ordinary basic pnnt on colours. 
The only olijeelion to tins method is, that ihe ground colours are very slightly 
dulled by the presence of tannate of antimony. This difficulty was surmounted 
at a later date by a modification of the process which consisted in padding 
the dyed (doth with tannin alone, and in adding the antimony salt to the 
discharge eoloui. 

In washing, after steaming, the whole of the tannin except that combined 
with the discluirge colour is removed from the (doth, leaving tlu' cloth })raetically 
in its original condition before jirinting. 

In carrying out this muiroved jirocess, the dna'ctions givim below may be 
followed - 

(1) Pad tlu' (doth in 

I 20 grins, tannic acid. 

'I r> ,, (dilorate of s(jda. 

I 1000 „ water. 

Dry in the hot Hue if possible; if not, over cylinders, tlio first iialf dozen of 
which are wra])])e(l wdth calico. 

(2) Ih’int with any of the colours given below'. Dry 

(3) Steam 2 3 nnnub's in the rapid ager. 

(4) Wasli well and soap. 

it is advantageous to jiass the printed goods through aviuionia vajtoar before 
steaming , and though not absolutely c.ssential for light patterns, this operation 
is very necessary m eases wdiere heavy patterns putting a lot of colour on are 
printed. iLsohject is to jirevent the tendering of the fibre during steaming, 
and to ensure a. sharply detined discharge. The heiiefieial action of ammonia 
is prohalily dm' to the formation of stannous hydrate, winch, hemgboth insolnblo 
and ill an alkaline state, can lu'ither “run” nor attack the tihre. 

As a rule, the run through gaseous ammonia may be omitted wffien the 
goods are steamed m the rajiid ager, but it is always better to include it in the 
process when an hour’s steaming is essential. 

Tin Disciiakue White F. 

250 grins, stannous chloride. 

100 „ sulphocyanide of ammonia. 

75 ,, acetic acid Tw. 

10 ,, 1 per cent. sol. of Methylene blue. 

5(15 „ starch paste. 

1000 

CoLOUKKl) DisCIIAHUKH. 

j 20 - 30 gnus, basic dyestuff. 

- 150-M0 „ water. 

( 80 „ acetic acid 9° Tw. Dissolve and add to — 

250 „ antimony paste. 

500 „ discharge paste F. 


1000 
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Yellow- 

Auramihe cone. 

f (20 grins.) 

Blue 

No^v iiKithylone hi no N, 

1 (30 „ ) 

Pink 

Ivhodaminc 0 (F extra. 

, (10 „ ) 


f Saf rani lie A.N. extra 

(13 „ ) 

Red 

< Ivhodamine G G. extra. 

(10 „ ) 


( Thioflax me T. 

(3 „ ) 

Gheen ~ 

J Auramme cone. 

(13 „ ) 

1 Brdliaftt gnam 

(10 ) 

Violet == 

f' 1 1 )iscliaig(‘ pmk. 

Id hlue. 



f Auramme cone 

(20 „ ) 

Orange -- 

Acndme orange N 0. 

( 3 .. ) 


( llhodanune G (d. e.xdia 

( 2 ) 


Antimony l‘\h’iK. • 

1 !i() ^j:nns 

200 acid 'I'w . 

()00 ,, water. 

SO ,, sodium aiilimony fluoride 

• 

• 1000 ^ l)Oil ai)(] cool. 

hlS(TIAU(.K 1*\S'1K 1' 

/ d!)0 i^niis tliiidv stareli 
I r)0 ,, ae('ti(‘ acid 

j too ,, slainious eldoi ide. 

( Ido ,, sidphoeyanide (jf aimuotua 

iOOO Si ir till dissolved. 

All the al)OV(' colours an' adapO'd foi stoa,iiiiu;i; ni the, lapid a^u‘i\ if they 
are reijiin'Ml to work in comhiiiatioii with “extiael” and olhor “steam 
colours ’Hhe ]icreonta' 4 (‘ of till must hc' roducetl. d'he amount of lediuOioii will 
depend upon the, strcimth ol tlu' (m^ravm^ of the pattiuu to he pimteil, and also 
upon the iiitiTisity of the shade to he disidiar^i'd l''or ordinary umlv ahoiit 
70 orammes per kiloLirammi' of colour is am])le, hut, luMVier jiattmTis reijinu' less 
and li^ditcr patterns mori' ddie reduction is most readily e!lecied hy rejilacinjjf 
part of the Discharge paste F. with starch [laste. 

(A) Alkaline Tin Disoiiauoes on Dihkct 1)\es. 

These discliarges find hut little a])j/licat!on e\C('pt for prodiiemg coloured 
effects with pigments, and for ceitain “conversion” styles. d'h('S(' latter, 
worked out h}^ Flusanski, are viTy pnd/ty, hut not very fast, and are rarely 
produced at the jiri'sent time hy this metluxi , 

For ordinary work, stannous hydrate mixed with Jlritisli gum starch jiastc, 
ammonium chloride, and a slightly alkaline tartrate of ammonia is the reducing 
agent employed both for wdiite and coloured discharges. 

White Dischauge S.IF 

350 grins, stannous hydrate jiaste 

75 ,, ammonium chloride. 

90 ,, British gum. 

40 ,, starch, 

310 ,, water. Boil,* cool, aiid add - 

135 „ tartrate of ammonia 30" Tw, 


1000 
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StaUnous Hydrate Paste. 

j 700 grms. stanlio-is chloride. 

I 10 litres water. Dissolve, and add gradually— 
j 500 grins, (about^) soda ash. 

) 10 litres water. 

Wash the precipitate by decantation and filter to liOOO grammes. 

PlOMENT (’OLOUll l)lSCiUKGES. 

‘JOO grms. Chrome yellow. 

100 ,, 50 per cent, blood albumen. 

000 ,, Discharge white S, II. I 

^10 ,, tiirjientine. 

1000 

Print, st(‘am, wash, and soa]). Tlu' tartratef of ammonia dissociates in 
steaming, leaving th(' free acid to ‘-ssist in bringing aoout a more complete 
discharge of tlu‘ direct colour ground shade. 

Plusanski’s pnxu'ss for discliarging direct colour groiiiKhand n'sistiiiga black 
cover at tlu' same tma' is menOy an amplification of the above. Tlie only 
difference betweiai the two is that in llu' latter an excess of alkali, sufficient to 
pi’CVi'Tit the development of tlu' black, is employed Thi' ])rocc,,s is principally 
used for light shades of diii'ct colours ; indeed, on dark shades it is imjiracticable, 
as the wdiole ('tfect of a black cover would be lost if the ground were too deep. 
The best and most striking results are obtained on such shade's as are dyed w'ltli 
about 1 ])er (*eiil, of Krika pink, Diamine sky blue P.k\ Chicago blue, Diamine 
green, Diamine )i'llow N , and Diamine brown Ik, etc The following table 
shows the ]i(‘r(a'ntages of dyestutf used in dyc'ing some few' of the many shades 
suitable for the style in (piestion . — 



Fimv. 

Bluk. 

(lUKKN. 

K iw 

VlOLLT, llt.Llol'Kel’E. 

Enka jiink 

DiainiiH' .^ky lihn* F K. 

,, gir('i) (; 

,, y('ll('W N . 

,, blown Ik . 

Cliicago blue 

1- 

1-2 , 

A 

i 

i 

I f 

' i d 

1 

1 ■ 

G1hu1)(‘1 salt . 

10 

10 

10 

10 

10 10 

I’huspliate t)f soda 

5 



5 

L ^ , 


On the above dyed grounds, the colours given below yield satisfactory resultB, 
IVdllTE DlSClIMidE liKsisr I‘ J. 


1 1 105 grms. water. 

\ ] GO ,, tartaric acid 
Dissolve, and add — 

80 grms. b per cent, tragacanth. 

And tlien sprinkle in gradually — 

HO grms. soda ash. ^ 

Stir until the reaction is finislied, and then add 
200 grms. 6 per cent, tragacanth. 

15 „ glycerin. 

1 200 ,, caustic soda 98" Tw. 

^ f 102 ,, stannous chloride. 

(60 „ 6 per cent tragacanth thickening. 

, Add (a) to (6), carefully etWring -vigorously all the time to prevept Jtm 
“rom forming. It is well to gripd the mixture before it is used fpr 
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White Discharge Resist P. II. 

I 60 tartaric acid, 
j 320 „ water 

(120 ,, soda asli. 

250 ,, lUntisli gum (well torrefied) 

} 125 „ water. 

J 25 ,, glycerin. 

Boil, cool, and ndd-^ 

100 grms. stannous chloride.* 


1000 


« • 

This white is only suitahli' for producing a whitt' patlern under an Aniline 
black “cover” on a dyed groijnd 

“Conversion ('fleets/' as they are .termed, are obtained hy printing a jirussiato 
Aniline black containing" a basic colour '^ivau \Vhd(‘ n'sist discliarge P. 1. 
Wherever the black falls on the discliarge it will he dest royi'd, k'avmg the basic 
coloifr intact, t'or (‘\ample, to obtain a four-colour clh'ct of pnd\, black, green, 
and white, tlu' following senes of operations are gone (hrougti — 

(1) Print white discharge resist P. 1. on /(////. dyial cloth in, say, a big spot 
pattern.* Dry 

(2) Cover with a closely si't obliipic line [mlterii (a “slashed line”) in 
Aniline black containing Brilliant green. 

(3) Steam 3 minutes and then wash, etc. 

The ultimate ('il’ect is that of a f/ren/. and Whtfc strijx’d spot on a black and 
pink striped giound, tlu* black line licing “converted” int(» gnam wherever it 
crosses any spot. The basic colour is fixed by the tm ferrocyanidc precipitated 
on the clolh, but it is only modi'rab'ly fast to washing. The addition of a little 
tannic ai'id to the “ colour black,” or better still, the niordinting of the dyed 
cloth with antimony tannate, improvc'S the fastness considerably, but is ajit to 
impair the densit-y of the black 

Colour blacks for convm-sion styles may be made up as under • — 


I Chlorate (if soda 
6 per cent, tiagacaiith 
W af,cr 
Starch 

I AnihiK'* salt . 

I Aiuliiie oil 
\ Water 

1 f Rhodamme 6 (i. extra 
\ I Auiamme couo,. 

\A AAmrwwe tA .0 . 
WWatev . 



Pink. 

(ilU.KN. 

. .. 

Prim. 

ViOLKT. 


grins. 

gi nis. 

gims. 

guns. 

Uish 

60 

60 

60 

60 

40 

40 

40 

40 


240 

240 

210 

240 


2ri0 

250 

250 

250 


50 

50 

50 

50 


90 

90 

90 

90 


10 

10 

10 

10 


100 

; 100 

100 

100 

i 

. 

15 

1 

1 

1 

12 ' 

1 ‘ • 


. 


20 

\ ^ \ 


145 

\ 140 

i 

1 140 

144 


1000 

! 1000 

1000 

1000 


Similar but much superior conversion eflects arc obtained by operating 
with mixtures of Hyraldite and ziric oxide, or Hyralditc, zinc sulphate, and acetate 
of soda, on dyed cloth previously padded in a 2 per cent, solution of zinc sulphate. 
Instead pf the unfixed basic colour washing outef the black parts of the pattern 
and staining the light dyed ground, the whole of it^is fixed as a zinc ferrocyauide 
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lake. The white also is much purer, and many “direct coldurs ” can be brought 
into use that are not readily discharged to a good white by any form of tin 
discharge pasteie. A better metliod, perhaps, is to re])lace the preparation of the 
cloth in zinc Kul[)hate by L run through a warm solution of the same after 
steaming. In this way all possibility of im[)overishing the Aniline black is removed. 

To secure the best results with tin discharges, the utmost care should be taken 
to observe the following precautions 

(1) The disebarge pasb's ought not to be stronger than is necessary to “cut’’ 
the ground shade completely If too strong, the cohiurs “ run,’’ giving a clumsy 
impression; and th(‘ excess of tin salts not merely jirodnci's a v hite aureole 
round the (colours, but attacks the iibre most eneigetically. 

(2) Tlic steaming ought to be as short as ]u)ssible , and for this reason it 
is ])referablc to employ strong disidiargcs and give a short run through the 
rapid agm', ratluu' than to jirint w('ak discharges and steam for a longer 
period in the “continuous steamer ’b- When this latteK.is uuavoidable, the steam 
must not he too dam}), otherwise' the discliarge colours, which are hygroscopic in 
character, will absorb a large amount of moisture, and “swi'll ” 111 coiiseijueuce. 

(3) tf the whites are yellowish, a liUh' extra citric acid will nn])rove them, 
or the goods may be soured in dilute liydrochlone acid after slc'aining. The 
longer the goods have hi'i'ii steamed, the yellower will the “ whiti's” bi' ; hence 
the advisabilty of a short steaming 

Pro])('rly earned out, the tin discharges are capable of giving a variety of 
fine effects ; but tlu'y are limited to a. much smaller range of ground shades than 
the hydrosulphite-formaldchyde discharges, and conseipK'ntly they have been 
displaced to a groat extent. 

Discharging of Tannin Mordants. 

This method of })rodueiiig while patterns on del']), rich, basic colour grounds 
is much superior to that which depends upon the a|)pheation of chlorate dis- 
charges to fully dyed cloth. 

It is foiiiuled upon the observation that cloth mordanted with tannate of 
antimony can be strt])ped entirely of its tannin by l)(»ilmg solutions of caustic 
alkalies, lii jiractice, the mordanted cloth is first })riuted with strong caustic 
soda, then steamed in th(' rapid ager to ell'cet the destruction of the tannin, and 
finally well washed, and dyed to shade with any siiituhle basic colour. Tlie 
printed parts of the material having had tlu'ir mordant dissolved out by the 
soda, show up as whites m the fmishcd article, while the imprinted parts are 
dyed to a more or less doe]) shade, according to the strengths of the mordapt 
and colouring matter employed. 

Prockss : — (1) Prepare tlie cloth in a 3 per cent solution of tannic acid in 
a padding mangle , dry and— 

(2) Fix in 2 ])er cent, solution of tartar I'metic, dry. 

(3) Print the Wliite Discharge given hohov • — 

White 

500 grins, caustic soda 77“ Tw. 

25 ,, glycerin. 

475 ,, 40 per cent, gum Senegal solution. 

1000 

British gum may also be used for thickening. 

(1) Dry after printing, and 8te‘'m 2-4 minutes in the rapid ager. 

(5) Wash well in water and dye as required. If the goods have 
become soiled in printing, they may be lightly soaped and 
washed again before dyeing. 
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The brightest colours and purest whites are obtMnert when the dye bath is 
ilightly acidulat(»d \vitli Hul])huric acid, or when it c+ifains a litth^ potash alum, 
tartar emetic, and glue size These latter additions are specially ('tlicacious in 
preserving the hrilliancy of the white, enlianc.ing thl brightness, and increasing 
ihe fastness to both washing and rubbing of the colours. Kiirtherniore, they 
promote the mbri' complete exhaustion of tin' dye bath 

Type oi? Dye I^th (100 bdos. cloth). 

1-2 kilos dyestuir. • 
d ,, laitai emetic 

2^ ,, jiutash alufn. 

1 ,, acetic, ac'd O’ 'hw 

'I500-GOOO litres water. 

7.1 ,, lO,])er cent solution of glue 

Dye 15 minutes in ibi' cold, then raisiii wuthin J hour to the lioil, and 
continue at this temperatnri' for 15 minutes. Wash nnmedialely and thoroughly ; 
soap ty. GO ('. for a l’e\# miniiti's, and if tin* wdiites are not (pule clean, give a 
rapid run through bleaching ])ow’d(‘r solution at Tw., Wash widl again 
and dry. , 

Thickmied soinitions of strong (‘anstic soda aie exceeding!) apt to “scum” 
in printiitg , and as then action on tannin mordants is veiy eneigetie, this 
drawback gavi' risi' to a good deal of trouble wimn the “tannin disehaigc style” 
was first introduced. To o\ereoiiie the detrimental ('fleet ol “scumming,’ and 
also of “ doctor stieaks," it IS only nec('ssary to pad the mordaiiti'd (doth in a 
1-2 })cr cent solution of ammonium chloride* befon* [U'lntmg. d’liis counteracts 
the action of tbc caustic soda on taiiiuii , and, at the strength gixeii, it jtrc'scrvcs 
the un})rintcd jiortions of tie* clotli from damagi*, while it is not siillicu'ntly 
strong to atlcct appreciably the pnality of tlic discliargc on the punted 
parts. The ])rotccti \ I* ai'tion ol ammonium chloiidi* is of couisc duo to tlie 
fact that it iK'nlralisi's tlic caustic soda, winch easily decomposes it, witli tlie 
liberation of free ammonia and tin* formation of sodium ehlondc, ni'itber ol 
wdneb substances have any injnnons action on tin* mordant. 

Including tliescxcral wasiungs and dryings, and the preparation in ammoriinni 
chloride, the foregoing ])rocess involves at tin* least eleven distinct o])('rations 
before tlie cloth is ready Ibr dyeing. V>y mixing tlie ammoninm <*ldondi' w itb the 
tannic acid padding solid ion, liowcxo’, and l>y dclcrring the lixing in tartar 
emetic until after the ])iinting and steaming have been done, ./oar of these 
operations can l)c dispensed with, and a notable economy cflccted in tune, labour, 
and steam. The results obtained in tins way, by printing CJinstie soda on free 
tanmc acid, are, if anything, lietter tlian those oiitamed on taimate of antimony ; 
the discharge', even in tiiu* ])alt(*nis, is very (*oni])lete, the “whites” appear to 
be less liable to staining in tiu' dye bath, and ate theretore more easily “cleared” 
in the final washing, and the wdioli' ju’ocess is cheaper and more expeditions. 

The addition of alnmniinm salts to the tannin mordant acts tavonrahly on 
the brightness of tlu' ultimate colour. In preseneo of sutheient aei'tie acid, the 
precipitate of aluminium laiinate is re dissolved, but on drying tin* paddl'd cloth, 
it is deposited again on the hhre in its insolnhle state. As a rule, a solution of 
tannic acid containing 50 grins, per litre is strong enough for the general run 
of dark shades, but it can be increased as leiinircd, and if the cloth is padded in 
the wet stale, 50 grins, jier litre will not he too much to give results correspond 
ing to 30 grins, on dry clotli. T»y wet cloth is understocKl cloth which comes 
straight from the bleacb-bousc, wdif’rc it has been well sipicczed to free it from 
excess of water, but not dried in any way. 

The following details are those employed in working on the large scale : — 

( 1 ) The cloth is padded in either of these solut’pns : — 


30 
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* Tannin Mordants. 


F. ^ 

3 kiloH. tannic acid. 

1 kilo, sal Minmoniac (NlF'jdl) 
100 litrcH \vat('r. 


{'!) Dry, and print “ While ('.X.'' 


IT. 

( 600 grms. potash alum. 

I 5000 „ acetic acid 9“ Tw. 

( 20 litres water. 

Dissolve, and add to - 
I 3 kilos, tannic acid. 

^ 1 kilo, “sal ammoniac " 

( 70 litri's water. 

Stir till any precipitates is rcdissolved, 
and make u}) to - 

100 litre.s. 


AViliTE (JX. 

500 L!;rms. caustus soda 77 Tw. 

100 ,, (!hina clay paste 50 [)cr cent. 

400 ,, * 40 jier cent. Senegal gum solution. 

1000 _ - 

The (diina clay is added to prevent “swelling’’ during steaming. 


(3) Steam 2-4 minuU's in the rapid ager. 

(4) Fixina 1 .1 2porcent solution of tartar emetic and a little chalk. Wash well. 

(5) Dy(' as usual, or witli addition of acetic acid. 

Dye hath ; 2 per cent, dycstiifl’. 

2^^ ,, acetic acid. 

2.1 „ potash alum. 

2j ,, tartar emetic, (optional). 

Navy Blue -- 2.\ percent. New hliic D , or 2 per cent. Ihist cotton blue 

T.A.I. 


Dark Burple | ^ 

Peacock Dreen ■--- 2 

Dark Olixe "'ll 
CrImson - 14 

Myrtle I 1 1 


Fast cotton blue T.A.I. 

Methyl violet 6 11. 

Methylene green extra yellow. 

Methylene yellow 11. 

Fast cotton blue T.A.I. 

Methyl violet 0 R. 

Auraminc cone I on 4 per cent. 

Fast cotton blue T.A.I. J tannin. 



Tannin mordant diaoharged with caustic soda and dyed 
up with Past cotton hjue T, A,I, 
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* Brighter and lighter shades arc dyed with varjlnj^ quantities of Rhodoniine, 
Thionine blue IbO.,* Marine Idue, Brilliant green, fVuramine, etc. Fast cotton 
blue T.A.l. and Auraiiiine must be dyed at a tompm'attirc not c.^a'cding 80“ C. ; 

, at higlier temperatures they deconqwse ^ 

Half L)is.ciiaju«es on 'I'annin. — “Two-tone" and wlnle en'eets are obtained 
on cloth prepan'd in tannic acid by printing, along witli “ White (t” or 
“ White C.«X.” (caustic so(la),^a tluckiMied solution of citlu'r sodium carlionate, 
sodium sihcati', suljdnlt' of ])otas}i, or i>f a mixture of .stannous chloride and 
potassium sul])lioc\anid(r Of these, sul|)hile of polasli is tlie best. It gives 
very regulaf work, and clean i)iight»half disciiai ges on •{ h pc'v c(‘nt tannin*" 
mordants. After [innting, tlu' goods ari' stc.imcd, lixed in tartai emetu*, washed 
and dyed, as already descialH'd Tlii' (‘austic soda (h'stroys tiu' tannin com- 
pletely, while the suljihitt', alkaline carbonati', iTe , onl\ discharge it jiartially, 
80 that on dyeing a two-colour anal \i’hit(' etVect is obtained 

Print on cloth padded 1n .1 1 per cent .Solution of tannu’ acid a two-colour 
pattern in White 0 X. and Half dischaige K S., steam “ 1 minutes, fix in 
tartaw emetic (2 per*cent solution), wash well, and (pe iqi in any (h'sircd 
basic colour. 

Hali; DisciAkoe K.S. 

hOO ginis. ])otassium siiljihite fK) ' Tw. 

200 ,, Pntish gum (dry) 

100 „ water. 

100 ,, Ohiiia clay paste ho per cent 

1000 

A good half discharge is also given by soda ash (lot) gnus pm* kilo, of 
colour), blit it is a[)t to he irregular in working, and the .same may be said 
of the otliei substances useil for the same ]mrpose. Potassium sulphite itself 
does not always give satisfactory results, hut it is much more reliable than 
the rest of the half discharging agents, and is therefoic generally iinherred for 
this style of work. 

When Aniline black is to be associated with white and half discharges, the 
cloth is best mordanted with tannate of antimony before printing ; Aniline 
black does not develop well on free tannic acid, and is, moreovm', not ])articularly 
successful on tannate of antimony, unless the cloth has been Hod/inl and well 
washed before it is printed, black aiul white designs on ha^ic colour grounds 
are often, theri'fon', executed by the chlmate discharge proci'ss 

Apart from half discharge cHects, (.olouied discharges an* rarely produced 
on tannate of antimony mordants, except by means of tlu' chlorate albumen 
discharges on fully dyed cloth. Nevertheless, such discharges are jiossihle, and 
Tigerstedt communicated a process for obtaining them to the Mullmuse Society 
some years ago. His process, however, was not a complete solution of the 
problem, and never came into use. Working on similar lines to Tigerstedt, 
but ignorant of bis results, Oaberti, Koggieri, and Barzagbi published in the 
Revue (jenfrale dc.s matihAs coloranten, 1907, a process of their owm, based upon 
the application of the Vat and Sulphide dyestuffs in strongly alkaline solution 
to the production of coloured discharges on tannate of antimony mordanted 
cloth. They found that, although those colouring matters were sutlieiently 
well fixed in the ordinary way, th^ formed a tannin antimony lake ; and that, 

' in order to decompose this lake and get rid of the tannin, it was absolutely 
necessary to add extra quantities of reducing agents, a fact which escaped the 
observation of, or at least was not mentioned by, Tigerstedt. 

^ ^ hydrosulphites give good discharge effeets, and glacose also gives 
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excellent results. Tin oxi(|e,|too, may bo used, but in this case^ certain defects 
are developed by reason of the j)rinting rollers becoming soiled. 

The following are typic.aj rei'ipes of the colours recorniiieiided by Caberti, 


Roggieri, and llar/.aglii : — 




1)1 AIK. 

Yellow. 


Indanthrcne blue R.S. 


200 grins. 



Klavanthrem^ R. 



100 grins. 

(ducose fi2" Tw. . 


150 „ 

120 „ 


Alkaline iiasle 


G50 „ 

GHO ' „ 


Priiish gum 50 ])er cent, jiasle 



100 „ 




1000 

1000 


Ai.kaoin'k Paste. 





100 grins. Ibitish gum ]U)W(ler 




1)00 ,, caustic soda ll Tw, 




1000 





With hydrosulphite the colours are m 

i\ed as follows 




Vi max 

Ckn-.n. . Via, LOW 

1 I 

Wl.VL. 

Red. 

Thio-liidigo ] Oil pash* 

80 ' 

1 i 

! 


100 

Indantlni'iie kluc K S. 

r.o ! 

40 

200 


Flavanthnau! P 


(»0 1 00 



Ilydrosuljihilo N.K. ntiic 

‘r.o 

to r.o 

! 80 

"30 

Water ... 

120 ! 

no ^ r.o 

i 100 

80 

Biitish pnmi jiowdei . 

17)0 ' 

ir.o 

120 . 

100 

Caustic soda 77“ Tw'. 

.050 

000 

000 

coo 

Alkaline ihickeiniig . 


; 700 



Cdycei'iii . 


I 00 

! _ 

’40 


1000 , 

1 

1000 1 1000 

1 1000 j 

1000 

The colours, ^Vhlte C.X. 

and Half 

discharge K.S. are printed 

on cloth 


.nordanied witli tannate of antimony, dried, steamed for 'I minutes in the 
rapid ager, and then washed o(V in a bath containing 5 grins, tartar emetic 
and 5 grins, sal ammoniac per litre. The washing oil' is done at GO" C. ; apd 
when the cloth is free from alkali and the colours arc in a forward state of re- 
oxidation, the goods ar(‘ washed thoroughly in fresli wati'r, and then well soaped 
and washed again. The lenco com])onii(Is of the discliargc colours are now 
completely rc-o\idised, and tlie cloth is ready for dyeing in tln^ usual way with 
Basic colours, alum, and tartar 'nnetic. Patterns containing Thio-Tndigo red, 
either as such or in combination wdth liidanthrene blue, are improved by a run 
through a hot solution of ammonium sulphate (2 grins. ])er litre), followed by 
a waisli, a slight sour, and a final waslijliefore drying. 

The same colours printed on cloth simply ])addcd4n tannic acid give eipially 
satisfactory ri'-sults. After printing, they arc steamed 2 minutes, fixed in a 
2 per cent, solution of tartar emetic containing 5 grins, ammonium chloride 
per litre, and then treated exactly as al)ove. 

Resists unueh Tannin Dischauoes. — If the action of caustic soda is to be 
counteracted (or resisted), as for instance in the case of a discharge white 
“cover” thrown over a basic colour ground, a portion of which ground has to 
be “ reserved ” so as to form a pattern, the best resisting agent to use is nitrate 
of ammonia thickened >vith starph. 
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Resist N.A. 

j I 335 nitrate of ammonia cryst. 

■ ( l)r)5 ,, Ktarcl) paste. 

1000 


46p 


1] 


[2050 ^nns. nitric acid 57' 'i\v. 

\ 1000 ammofiia 25 per cent (Sp OdIlO). 

Add the acid to the iiinmonia nntd tiuf solution is neutral, and then pour the 
whole into , 

350 i^rms starch. 

100 ,, wutiu 


3500 

Boil and cool. 


Print (utlier of tju* ahoM' resists on tannatc oi aidiiiiony prepared cloth; 
dry, •and cover in “\\’!iite (’.\ ” (caustic soda), dry, sti-ain, wash, and dye np 
in basic colours. If printi'd on <-l<ith jirepaieil in tannic acid alone, the ij;oods 
are passed thrT^u<^di tartai emetic, (titer stcannn^f , tlu'y arc ihen washed and 
dyed as*nsual 

Very pretty and useful etlects, consistinij; of a two-colour pattern in solid 
wdnte, and solid colour standing; out clearly from a delicately li^iiK'd ji:ro\md, 
also 111 white' and tin' sann' colour, an' obtained by printin;^ on tannin moi'danted 
cloth (1) a. desi'j:n in Whiti' ('X. and Kesist N A., and (2) a tine “cover” 
pattern in White (AX., the “cover,” of course, belli” printed o\er the whole of 
the lirst design Thus 


l)\TiK Bnun AM) WiiiTK Spots o\ a Dauk Bntiic and Whitk 
StKIPEI) (blOUNI*. 

(.)n tannatc of antimony mordant- 

(1) Print a two colour s])ot pattern in White (tX. and Pesist N.A. Dry. 

(2) ,, fine closely-set line stripe in White (tX. Dry. 

(3) Steam for 2-4 minutes. 

(4) Wbash, soap lightly, wash and dye up in--- 

/ 2 per cent. Marine blue B.l. (Ilochst) 

) 'll ,, ,, alum. 

« 2.1 ,, ,, tarhir emetic 

and a little glue si/.e 

Wash well, soap, etc. in this way, by varying the ])atterns, “covers,” and 
dyestuffs, an immense variety of effects can t e [iroduced by very simple means. 


Discharging of Aluminium, Iron, and Chromimn Mordants. 

The production of white di^icharges oti aluminium and iron mordants has been 
dealt wdth in connection tV'ith tlic “ Madder Style,” and needs no further mention 
here. The discharging of chrome mordants is similar in most respects, and in 
many cases precisely the same ingredients may bp used ; indeed, the majority of 
the “acids” given for Madder mordants yield equally good results on Chrome 
mordants. • 

The cloth may be mordanted with either the alkaline chrome mordants of 
Koochlinor Knecht,theGallois mordants (M., L. i: B.),orwith chromium bisulphite. 
With the Gallois mordants good whites are easily obtained by a short steaming, 
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ae the discharge is printed ,)d before the chromium oxide is fixed on the fibre. 
With the other mordants, a'' it ore prolonged steaming is nerekaiy to bring the 
hydroxide into solution. 


Dark D allots Mordant 

('hromc mordant Da. II. GT Tw. . . 200 gnus. 

Water . . , 715 ,, 

(llyccrm ....... 35 ,, 

Dum tragaeantli G per cent. ... 50 ,, 


1000 

l^id the elotli in this solution ; dry in the" hot flue and print on the following 
Discharge white, - 

DisaiJAUoii: Wuite C.K. 

85 grms. citric acid. 

75 ,, tartaiic acid. 

100 ,, China clay 50 jicr cent, paste. 

710 ,, Bntisli gum paste. 

1000 

Heat till dissolved and then cool. 

After printing, steam 
the goods for 1-5 minutes, 
and then })ass at once at 
full width through a 3 per 
cent, solution of soda ash 
at 5()-G0° C. Wash well 
and dye in any suitable 
mordant dyestutr. This 
method of working is well 
adapted to the ])roductiou 
of white patterns on dark 
dyed grounds. 

For “two -tone and 
white” eflects a somewhat 
difl'erent procedure is ad- 
opted. The cloth is first 
padded twice (for levelling purposes) through the following weak mordant;— .. 

Light Cataaus Mordant (Mordant C.L.) 

Chrome mordant (la. 11. G4“ Tw. . , 100 grms. 

G per cent, tragacanth thickening . 50 ,, 

Water. 850 ,, 

1000 

The excess of lupior is expressed by the bowls of the padding mangle, and 
then, without dryimj, the cloth is passed at once tfirough a second padding 
mangle, the box of which is charg(*d with a 3-4 per cent, solution of soda ash at 
76-90" C. Following this, the- goods are well washed, and then dried for printing. 
On cloth fully mordanted in this manner a discharge white and a stronger mordant 
are printed, and after steaming (to effect the discharge and the fixation of the 
etrong mordant), the goods are thoroughly washed and dyed up in Alysarin, 
Ckprolelin, Persian berries extrafct, or any other mordant dyestuff tlrnt ,jfOnnd 
a pleasing chromium i(ike. 



Chronic mordant (iti. 11. , discdiarged and dyed with 
C(i;rulcin olive. 
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White Discharge T.T. 

15 grms. citric acifl. 

12 „ tartaric acid. 

150 ,, China clay })ast(' 50/. 

823 ,, gimi Senegal solution 50/^. 



1000 


Print on cloth pi C])arcd as al) 0 \ (' ill Moidiint C.li , steam loi I hour in the, 
continuous steamer, pass at full width tlirouph a 1 pei cent, soda ash bath 
at 60*0. to ensure the comi>lete fixation of the dark mordant , wash t|ioroughly 
in water, and then dye as uiuh'r • - 

For 50 Kilos. Cloth. 

Claret:-— [2500 litres-'water. 

1.', kilos. Alizarin 20 per cent, (blue shad(‘). 

5 * 10 per cent, glui' solution. 

] ,, aia'tate of linu' 32' Tvv. • 

[ » 1 ,, acetic acid O' Tw. 

Dye I hour in the cold, then raise tlu' U'mpcraturi' gradually dm inj.; hour ‘ 
to 00-100^ C., and dye at this tiunperature until the sliadc is iiilly (h'velopcd. 
Wash well, soap, and clear the wliites in weak bleaeJiing powder solution or in 
the “ chloring niachme.’’ 

Tkrua-cotta : - As for Claret, but 1! kilos. Alizarin orange 20 per cent., 

and no acetate of lime. 

Brown As d\'rra-cotta, but Anthracene lirown. 

Blue:— „ Alizarin blue S, 

Purple: Callein or Callopurple. 

Olive ; - „ „ Ceeruloin S. 

Old Gold Persian berry extract. 

Yellow: ,, Alizarin yellow G.G. 

Bright Violet — „ „ Cliromoglaucine V.M. 

j 1 [lart ChronioglauciiK' V M. 

Grey: „ | ^ Alizarin \ellow' (J.fb 

Bright Blue :- ,, Gallophenine P. 

The quantities of the aliove colours must lx' varied accoiding to the shade 
rcijuired and to the amount of daik mordant on the cloth. 

Phosphate of chronnuni is a niucli wviaker mordant than the hydroxide, that 
is, it gives lighter colours tiian tlie latter with the same (piaiitities of dyestufi. 
On this fact is founded a method of producing \>..ry line half dischaige eliects on 
strong chrome mordants. A good mordant for the purpose is made up and 
applied as follows : - ‘ 


Chrome Mordant F. ^ 

j 110 grms. hyilrosulphitc N.h. cone. 

( 1000 „ water. 

I 2f)0 „ bichromate of potash or soda. 

11. \ 200 „ acetate of soda.^ 

1 2000 „ water. 

;Add I. to II. in the pold imrnediattily before use, and make the whole to 4 litres 
with water. Pad the cloth in this solution, dry in the hot flue, steam 4 minutes 
ahd then pass through a boiling 2 per cent, solfttion of soda. Wash well, dry, 
ptijat Discharge white Z. and Half discharge P 
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Half Discharge P.S. 

I 150 grnis sodiiim phosphate 
(Na,]lT‘OJ 

( 850 ,, British gum paste. , 

1000 

After printing, run twice through tlic rajiid ager, wasn well, and dye in 
any of the mordant dycstiifls already given, d’he jdiosphate cf chromium 
dyes lip a much lighter shade than the un])nnted ground mordant, and 
thus yields half discharge etiects which, when associated with Aniline or 
Dijihcnyl black and White discharge Z., gi'c very pretty four-colour styles on a 
deep rich ground of subdued colour. 

It IS needless to add that the “chrome mordant dischaige style” ranks with 
the fastest and highest class of priided goods. 




Discharge WiinA jC. 

I 300 gnus, citric acid. ^ 

'•150 ,, *(diina clay paste 50%. 

( 550 ,, British gum paste. 

1000 


Discharging of Slop-padded Chrome Shades. 

In this method of obtaining discharges on coloured grounds, the dyestuff and 
its mordant (chrome) are apjilied togelher, and the formation ai d fixation of the 
colour lake is etlected by steaming. The fixation of tlu' lake may be prevented 
by printing on the padded cloth, liefore sU'ammg, certain })astes whicli contain 
either organic acids or their alkalim' salts, oxalati' of antimony, sulphite of 
potash, or oxidising agents. Tliese latter, which an' practically ri'stricti'd to 
the chlorate discharges, may, as a rule, be applied with eijually good results, 
either befoie or after steaming. 

The padding solutions contain, in addition to dyi'stuffs and mordant, certain 
solvents --C//. soda, borax, glycerin, “oh'ine,” etc. — which promote the even 
impregnation of the cloth and the production of levi'l shades. In light shades 
most colours of the Alizarin group are sutliciently well discharged (m reality 
“resisted”) by organic acids, antimony oxalati', tait rates, citrates, and sulphite 
of potash, with citrate of ammonia On the other hand, dark sliadi's (with 
the excc[)tioii of Ah/arin reds and pinks) can only be disciuirgi^fl to a satisfactory 
white liy means of chlorate of soda ; and colours containing the natural vegetable 
dyestuffs re([uire the chlorate di.scharge whether they bo dark or light. 

In the following formuhe, all the colours are readily dischargeable with 
cliloratc pastes in either wdiite or colours, and most of them wall also give fairly 
good results with citric acid, etc., if they a, re reduced to light shades by the 
addition of water. 



Teiui\-cotta 

Himw’N. 

Ifia 1C. 

(blERN. 

PuiU'LE. 

Alizarin orange 20 jier cent 

100 





Anthracene blown 40 j>er cent . 


60 




Alizarin blue S. (powder) 



30 



,, vindinoF.F, 




36 


Chromoglaucine y.M, 





60 

Borax 

20 

20 




Water . ... 

780 

815 

820 i 

740 

' 768 

6 per cent, tragacanth thh'kcmiig 
Cbromium acetate 132® Tw. 

.^0' 

60 

76 ! 

60 

50 

60 

JiO 

7.6 

75 

120 

Acetic acid .... 




100 


Hydroaulpliito N.F. cone. 


.... 



"2 


‘ 1000 

1000 

1000 

1000 

1000 
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A useful series of colours are obtained by mixii^ ^he four following standards 
in various proforCi^iis acconling to the principle* nescribed in the section on 
“ The Mixing of Compound Shades ’’ (ji. dli2) : - - 


Si;kiis 


s.r. 


Klkmlnts. 


• 

Clll'dUU' Mdlot . j 

Aiillnaccnc yclfwv |K>wilci . ' 

Ali/ai in kUu‘ S powdiM I 

,, gi ecu past (' j 


12 

i 

WaUT . . * i 

^ 7:.u 

SGH 

S4.G 

Aneliitf' of eliioinc u0“ i v,., I 

, it.oo 

80 

7G 

6 i»er cent, tiagacaiiih 

• 

GO 

GO 

GO 

• 

moo 

1000 

' 1000 


Grey, * l.dh.D 
Iron grey, 1 -S. l.d 
ITolland,^ 0 20.1.0 
Drub, O.S.l 0 


IMiim, d.O.l 1 

Ih'ildisli pui'phy S 0. 1 0 

Slone, 0 20.0.1 

Ifeseda, 0 S.O 1 


Dull t’eotta, 1 .’ho 0 

lOisset, 1 d 1 0 

Lu\endei’, 1111 (dilute) 

Dull', 1 . 10 0. 1 (dilute) 


bright olives of all desenplions uie easily ohtuiiu'd from the above three 
elements, red, yllow, and blue, by the addilmn oi a green madi' fioin Alizarin 
viridine, instead nl Ab/.aiin green, which is dull and blue in tone. 

Pad the [ori'going solutions on bleaelual (doth , dry and jirinton the distdiarge 
pastes; steam for from to hour, wash well and soap, etc,., aa for Alizarin 
colours in giaieral. 

Chlorate discharges, wIk'U printc'd in eombination with steam colours, must 
not be so strong as to attacdv the libre during tin' steaming jirocess. A diS(diargo 
containing 40-50 grammes of (ddoratc^ of soda jier kilogramme of colour is 
about the usual strength for most classes of work, but it is increased or 
diminished aea^oiding to (urcumstances. 

If the padded (doth be sO'anied for an hour to fix the colour laki', and then, 
after washing and soajimg (or wilhont these operations), it be printed with 
chlorate discharges, these latter may be much stronger, because the cloth then 
only reipiires a short steaming (d o minutvs in the rapid ager) to effect the 
discharge alone, the colour being alivady fixc'd by the pn'vious steaming. If, 
however, “steam colours’’ form any ])art of Du' printed jiattern, tlu'y will re(]uiro 
a prolonged steaming for their ])roper fixation , and any (ddorati' discharges, 
therefore, that are worked in combination with them must be reduced in 
strength to 40-50 grins, per kilo., foi the reason given above, and also beuauso, 
in long steaming, smaller (piantities of chlorate act (piite as effectually as 
the larger cpiantities einjiloyed when the goods are merely passi^d through 
the ager. 

Under any conditions of steaming, the employincut of too strong a discharge 
is to be avoided on both technical and economical grounds ; for, apart from waste 
of material, the excess of chlorate, etc., over that rc(]uired to discharge the colour 
acts on the work iiijuriously in two ways, neither of whieli can he remedied. 
In the first place, it attacks and tenders the fibre ; and secondly, it gives a 
rough, smudgy-looking, clumsy impression of the pattern, due either to the 
discharge “running” or to the too copious evolution of chlorine compounds, 
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which naturally attack tuc!-e portions of the ground colour immediately 
surrounding the printed pattern. 

Any of the chlorate discharj^es already given for Indigo and the basic colours are 
equally suitable for applicatioii to the slop-padded chrome shades. If necessary, 
they may be strengthened by the addition of more chlorate and corresponding 
quantities of citric acid and yellow prus'-'iatc, or they may be reduced by the 
addition of more thickening paste. 

Some of the other discharges used fo*' liglit shades are given below ; — 


WuiTK A. 

200 ginbs. citric acid. 

100 ,, 50% (diina clay paste. 

700 ,, gum Senegal solution. 

1000 

White i \ 

100 grins, ().valate of antimony. 

()5 ,, tartaric acid. 

100 ,, (diina clay jiaste 50% 

735 ,, Ib’itish gum paste. 

1000 


White B. 

i5() gnus, oxalate of antimony. 

170 ,, British gum powder. 

6S0 water. 

1000 

. White ('. 

I / 1.50 grins llritisli gum ])owdcr. 

' MiOO „ sulphite of potash or Tw 

1 \ 50 ,, (hina clay (dry). 

( 200 „ citrate of ammonia. 

1000 


Print on padded, but nnsteamed, chrome shades ; dry, sti'am 1 hour, wash 
well, aoaj), and clear in the “chloring machine” with bleaching powder solution 

Brown shades obtained from alkaline solutions of Dinitroso resorcin are 
discharged by means of sulphite of jiotash. 

The cloth may be padded as under : - 


Dark Brown. 

j 100 grins. Dinitroso resorcin 40 per cent, paste. 
I. J 50 ,, borax. 

I 350 ,, water, 

j 60 „ ammonia 25 per cent. 

IT. j 5 ,, Turk(‘y-red oil 40 per cent. 

I 200 „ water. 

Mix 1, and II., stir well, and add— 

( f 25 grins, alkaline copper solution. 

) [ 100 „ • water. 

U 50 ,, 6 per cent, tragacanth. 

60 ,, water. 

1000 


Alkaline Coepkr Solution. 

( 400 grins, copper chloride, cryst. 

I 600 „ water. 

I 500 „ tartaric acid. 

1060 „ caustic ^a 86* Tw. 

400 . „ glycerin. 
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Li^ht Brown. ^ 

( 25^rmii;. Dinitroso resorcin 40 per cl..v. 

<1 40 ,, borax. 

( 250 ,, Avater 

{ ^5 ,, Turkey red oil 40 ])er eeiit. 

I 100 ,, water ^ 

, 50 ,, chroinuini ac(‘tat ‘ 50’ T\\. 

I 25 alkaline eojipi'r solptinii. 

*50 ,, () piu’ eeiit lrai;aeantli 

( ‘WT) ,, watei. 

1000 

Pad the cloth in tho .abovi* solutions, dry, and [irint on IIk' following 
discharges . — 

White \).\l 

j 200 grms. Ih itisli gum. 

) 450 ,, *sulphite of iiotash !H)" Tw' 

Heat to 50“ stir until dissolvi'd . (Ihti cool, and add -- 


1 50 *n-ms 

( 'lima clay pasU' 50 pci ( 

(‘lit 



100 

bisuljililb' n( soda (i P '1\\ 




100 „ 

citrate of soda 50 4’w . 




1000 






( ’(a.dCiU'.i) ni''('ii \i:( 





r*iau': 1). R ^'I'LLow I). It. 

lOa. D.K. t 

:i;F,hN 1). R. 

Diaml liluc 41 

30 



1 

Aui()])1umuiu' 0. . 


ao 



Diaml faHl soailcl 1 It 

S 


hO 


Water . 

410 

410 

110 

410 

British i,cua jxwder 

1J20 

‘.i'JO 

1 ‘i’JO 

220 I 

Sulphite of |)otas]) iMr 

Fw 

liOO 

: ‘200 

290 

Bisulphite of Sofia 6 P 

Tw . hO 

.to 

r,o 

:.o 


' 1000 

1000 

lOOo ' 

1000 


I 


After printing, steam the goods for an hour in the ‘‘continuous steamer,’^ 
and then wash well and soap. 

Dinitroso resorcin is put on the market under various fancy names — Fast 
myrtle, Solid green 0 , Ih'sorcin green - hut all the jiroducts they designate 
are practically the same, and can bo ajiplied alter the nu'thod (h'scnbeil above. 

Discharges on Dinitroso resorcin brown grounds have little to recommend 
them beyond their scientitic interest. Tlu' ground shade itself is dull compared 
with Para brown, and the discharge colours arc neither particularly fast nor 
bright. On the other hand, tho discliargiwg of the Alizarin chrome shades is an 
important style, which, although to some extent displaced by the hydrosulphitc 
discharges on insoluble Azo colours and the .Suljihide colour resists, is still 
’■produced in large (piantities for the Home Trade Markets on account of its 
fastness and the beauty and variety of ;ts colours. 

Discharging of Sulphide or Sulphur Colours. 

The ever increasing importance of this group of colouring matters has 
IMttur^lly m to many atteinpts being made to^ produce white and coloured 



476 


TEXTILE PRATING. 


discharge effects upon gihiUids dyed with them. Of these attempts the most 
successful and convenient u that based upon the employment of powerful 
oxidising agent's, and in this connection the clilorate discharges may be regarded 
as the best. Vi^ry few of ffJie Sulphide colours yield good whites, even with 
“chlorate,” and only then wdien the discharge is very strong. For imitatioii 9 ..or 
sucb goods as men’s suitings, a dull white is perhaps more useful than a'^pure 
white, hut for most styles the impossibility of obtaining a perfectly pure white 
discharge on Sulphide colours is a fatal defect in the proedss. The colours are 
easily destroyed by tlu; clilorate pastes, but unfortunately they fo'’m brownish 
or greyish oxidation products, which, in the majority of casi's, cannot be removed 
entirely from the libre. This drawback, as already noted, is of little moment 
for certain classes of work, but in the nfain it has resulted in the chlorate 
discharge process Ixmig di.S(;arded in favour of the newer, simpler, and more 
generally appb(*able Zinc (Ihlorido Kesist pi'occss, which allows of the 
production of a much greater variety of s-yles, and <nV, moreover, free from the 
serious risk common to all acid oxidation discharges, nanu'ly, t hat of tendering 
the libre. ' 

For white discduirges on medium and light shades, and for colouri'd discharges 
in general, the (ddorate jiastes givim for Indigo may be usi'd , satisfactorily for 
the Sulphide colours. bor daik shades and blacks, tlu' following aluminium 
chlorate discharge giv(\s good results, especially in fine jiatlerns. Large 
patterns are not suitalde, as th(‘ imjiuritv of the white shows up to greater 
disadvantage in proportion as the contiast between giound and pattern is 
diminished. 

WlllTK FlSOilAROE (m\.L. 

I 1 bO grins British gum. 

'()()() ,, chloiate of alumina 12° Two 

( bO ,, (Ihina clay (o))tumal, hut useful sometimes) 

Boat the clay to a (‘ream with the clilorate, and then heat the whole to 7b'' 80° C. 
and add- 

IbO grins, chlorate of soda. 

Dissolve, cool, and add — 

bo grins, red pnissiate of potash (powdered). 

1000 

For pigment colour disidiarges th(‘ above white may be utilised thus : — 

DlSCHAlUiK Yeli.ow (J.A.L. 

I .‘500 grins, (dirome yellow jiaste. 

'I IbO ,, alhnmeii solution ‘10-50 per cent. 

527) Winte discharge (l.A.L. 

2b ,, citrate of ammonia 50° Tw. 

1000 

Guignet green, vermilion, the ochres, lakes, etc., may be used in a similar 
way for other colours and compound shades. 

Print the white and colour discharges on cloth dyed with Sulphide colours ; 
dry and steam for 5 minutes in the “hydrosulphite ager” at 100° C.; wash 
well and soap at 80°- 00° C. for 5 ‘minutes ; then wash again and dry. To 
obtain the best results, the cloth ought to be well soaped before printing. 
If the pattern consists of white alone, or in combination with Aniline black or 
a Logwood iron black, the goods are passed, after steaming, through a bath of 
dilute caustic soda (10 grms. NaOH 77’ Tw, per litre) at 60’ C., followed by 
soaping, etc. This treatment improves the white considerably, but if applied to 
pigment colour discharges if/ is apt to “ strip ” them off the fibre. 
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The dyeing of the cloth may be effected by any if the usual methods in use 
for Sulphide coToum Particulars of the processes* will be iound described 
in A Maniml of Di/eiwj, by Kiuadit, Paw'soii and Loewentlial 


Discharging of Mineral Colours. 

{(t) Iron Buff. 

This colour simply consists of ferru' (#\id(‘, and, .vlide very fast to light and 
boiling alkalu's, it is' extremely smsit in e to the action of ari«h, which dissoKe , 
it out com))letely To obtain white ‘lischarm*^, theiefoie, it is only necessary 
to print the dyial matirial with an, acid, irne a short sleammg to iiv‘iease its 
effect, and tina'llv wash the goods m a eopioua supply ot running waU'r. thtric 
acid IS mostcommonh used Ipr the ])ur})ose, and usually a little (.\alie acid is 
added to hel}) in K'duci^i^ tlu' leirutovide to the ferious st<ite Thi' addition 
of oxalic acid, howcMT, wdiile beiu'fieial, is^ not absolutely necessarN, as good 
whites ari' ri'gularly ^ibtanuMl with eitrie acid alone The non is not pre- 
cipitated froin eatrates by alkalies, and eonscipient In a lun thioiigh dilute 
ammonia or soda, nt'irr sfomini;/, is perimssibh' in order to neiitiah.si' tlu' I'ua'ss 
of acid on the h^^re, and thus ]uevent it horn acting upon those pails of the 
buff ground that ai’e contiguous to the [innti'd pattern 

The cloth IS dyed liy liist padding it in a solution of |■('llolls acidati' !) 1 w. 
(which see), then' drying it, and passing it thioiigh a solution ot caustic soda 
4° Tw. at 7.T' (' to pri'cipitate the ferious hydmie The uoods are now allowed 
to lie' exposed to the air for a shml turn' (or tlu'N may lu jiassi'd nf oure 
through a dilute solution of bliMehing powder) to conveit the tenons into 
feme hydrate, and then they an' thoroughly washed and dned m readiness lor 
printing. 


White Disohakoes 


I. 

11. 

111. 

100 

•JbO 

OhO gnus 

10 

10 

10 „ 

800 

710 

t;:i:) „ 

1 000 

1000 

1000 

Print oil 

Iron buff dyed cloth, d 


oxalic acid 

Hritisli gum [laste (or Senegal gum) 


f) minutes in tlu' rapid agi'r, 


pass thromdi dilute ammonia, ann men iiiorougmy wa^i unu u. v 

Acconlmfi to tlie ilcptli of tl.c is llic sticiif;lli of the .lisclinri.'c . tlecp 
shades reiiiiire n slroiiKei' discharge thiiii 1 .^lit ones. 


(/>) Prussian Blue 

The dyeing of Prussian blue was formerly afi important bramdi of tlu' calico 
printing industry, but since the introduction of basic Aniline blues it has fallen 
into almost total disuse in modern printworks. 

Dyed in the usual Nvay, Prussian Jibu' consists of ierric ferrocyanide 
(Fe tFe(CiN) } ) and although it is produced on a basis of Iron bull, its 
WaViour towards acids and alkalies is exactly the reverse of that colour. 
Prussian blue is fast to acids, whereas alktilies, and even boiling soa]) solutions, 
decompose it at once, leaving brown feryic hydroxio'e on the fibre 

Hence by printing thudvcned solutions of caustic soda, or alkidinc carbonates, 
on cloth dyed with Prussian blue, K buff pittern on a blue grouufl is obtained. 
To convert this buff pattern into a white pattern, it is only nt'cessary to “ wince” 
the goods in dilute mineral acid, whicli dissolves out the ferric hydroxide 
without affecting the blue ground. 
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The most reliable inUhocl of obtaining level snaaes ot rrussiari nine on' 
piece goods is first to dyo Jio cloth a deep shade of Tran buff, and then pre- 
cipitate the hi lie upon it by a run through an acidulated solution of yelloW 
pnissiate of potash (ferrocyi-lnide). Wash well and dry, 

2TX,(()H), + :iK,.Ke{(:N),-h(iH,SO,-Fc,{Fe(CN)J, + GK,S()4-f 

Iron l)Ull. Veil. pnissiaU'. Piussuiii l>lue. >' 

The following [U'oe.ess, based on tin oe lines, is used on the large scale: — 

. (1) bad tlu' cloth 111 acetate of iron l(S'’T\v. Dry. ^ 

(2) Slcani 2 niimites. 

(3) l’'“ss through caustic soda 4 T\v. 1U‘ V Allow to lie ^ hour, and 
then wash in watiu- until the last trace of ferrous hydrate (olive tint) has been 
oxidised to feme hydrate (bright hiilT). Then 

(4) Itass through the di'velopiU!^ hath ^ ^ 

I 20 gnus, ye, How jirussiate of jiotash. 

lo ,, sul]:)hune aeid KiS Tw. 

I 1000 ,, water 

(5) Wash thoroughly and dry, 

l)yed ui this way, tlu' eloth is then printed with huff (.fiseharge, and, if 
desiri'd, a, prussiate Aniline black. 

buFK DlsClIAlaiF''. 



I. 

11. 

HI. 

('austu; soda 77° T\v. 

:50() 


300 

Soda ash ..... 


150 


Cliiiia (day paste .^>0 per cent. 

•JOO 

200 


(Juin Senegal hO perciuit. 

500 1 

650 ' 

600 

Water 

i 1 


100 


j ~ ■ 1 

1000 1 

1000 i 

1000 


Print, dry, and wash oiT at once in plenty of running water, and at the full 
open width to avoid “marking off.’’ 

If Aniline black is also jirinted, the goods are passed through the rapid 
ager before washing, and the cloth is best prt'pared with a little tartaric acid 
in order to counteract the action of the caustic soda on the black, fn fact, the 
padding of the eloth in a 2 ]ier cent, solution of tartaric acid is advisable in any 
case, since alkaline printing colours are exceedingly liable to “scum” Viadly. 

To convert the huff obtained as abovci into a white, the goods, after washing, 
are treated in sulphuric acid 2"- 4“ 4\v. at 20“ -30° (!. This may be done in the 
rope state, and it is continued until the discharge is sufficiently white. 

The eliief precaution to observe in the discharging of Prussian blue is to 
avoid allowing the wash water to become too alkali ye from the caustic soda it 
extmets from the ]>rinted goods. This is best prevented by conducting the 
‘ earlier stages of the washing in open -bottomed bocks fitted witli an arrangement 
' of “spirt pipes,’’ betw'ecn wh’wh the cloth is made to pass by means of suitably 
^ adjusted guide rollers. The jets of water from the “spirt pipes” play on the 
cloth with considerable force and wash it thoroughly, the waste water escaping 
through the bottom of the beck and carrying the caustic soda with it. In this,., 
.way all risk of the alkali aoculnulating in the beck, to the injury of the lilue' 
; ;! ground ehade, is eliminated. , 
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(c) Chrome Green. 

Chrome green simply hydrated oxide of cnromium fixq[l on the cloth 
by any of many methods of niordantmg cotton with chromium salts. As a 
^seH colour it is of no importance at the presmit time, although formerly it 
W^^rgely employed for liglit shades of a (piud. and very fast shade of 
green. Being m reality a ehronu' t^mordant, it is diseiiarged by methods 
identical \'^ith thos^^ employed for, and deserilx'd under, “('hronie Mordants.” 

((/) Manganese Bronze 

Mangancsi' hronze or histri' consists oi livdiated peioxah' of manganese pro- 
duced on the fibre , it is very fast to acids, alkalies, and soap, but is easilydestroycd 
by acid reducing agents, winch convert it into Nolul)le manganous salts 

On this property ol n'diuang ag<‘nts is b.iscd tiu' method of producing 
white and coloured eth'c,#-i)n a ground of n^anganesc hnin/c. Tlu' discharging 
agent cm})loyed is stannous chloride m conjunction with tartaric acid 

The (iloth is dyed as follows ~ 

(1^ Bad the goods through manganese cddoi'idi' (Mntl,) at 7'J' Tw Ory. 

(’2) bass through cold caustic soda 20 ® Tw. Squeeze out the excess and 
pass again throujrih caustu' soda 10" 12° Tw. 

(3) Wash w('ll, and treat m bh'aclnng powdiu- solution 2" Tw, until the 
manganous hydrate is compltdely oxidised into the dark iu’own manganic hydi'atc, 
then w'ash well and dry. 

This process gives a, dark, ricli blown, which contrasts well witli tlu' jiatterns 
discharged upon it. If desired, the process can he shortened by ailditig the 
bleaching li(|uor to the caustic soda. 1)aLh. 

Coloured discharges c.in be jiri'parcd from (atluu mineral colours, vegetable 
colours, or tlie basic Aniline colours, ddu' rccipi's given below will illustrate 
the generaJ, principle of prejianiig typical discharge pasti's 

DisoiiAnoK White M.N. 

I 400 grms. watm*. 

< 150 ,, light Bu’itish gum 

( 130 ,, tartaric acid. Boil, cool, and add — 

320 ,, stannous chloride 120° Tw'. (00 per ciait. SuCk, 2I1„()). 

100^ 

Stannous (hii.ouTDE 120" Tw. 

9()0 grins, tin crystals 
640 ,, waiter. 

1600 ~ 1 litre. 

Dischauoe Blue M N. {Prussian Bhuk). 

Standard ; - / 605 grins water. 

J 37 ‘5 ,, yellow prnssiate of potash. 

4 100 „ starch. 

( 60 ,, British gum. Boil, and add in order - 

120 „ ^ tartaric acid. 

60 „ oxalic acid. 

68*5 „ nitrate of iroA 90° Tw. [40 per cent. Fo./SO^),^]. 

1050 0, or 1000 when finished and cold 

For printing lake : — 8 litres Discharge blue standard M.N. 

2 „ stannous chloride solution 120* Tw. 


10 
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' ' [ 

Dibouarge Yellow M.Wjj 
vStandard : — f 550 p^rnis. water. 

1 200 ,, lead nitrate. 

) 150 ,, Uiglit Britisli gum. 

[ 150 ,, tartaric acid. 

1050 

Boil and cool. 

For printing - -7J litn-.s Yellow standard M.N. 

2.'> ,, stannous chloride sol. 120 5\v. 


’ 10 

DjSCIIAROE (OlKKN M.N. 

5 litres Yellow standard M N. 

21, ,, HI IK' standard M..s'. 

21, „ stannous (‘hloiide sol. 120 '’ Tw. 


10 

Hrint tin' aV)ove colours on Manganese hron'/e dyed clotlj^, dry gently at 
as low a temperature as jiossibh' t(» avoid tendering the lihre, and thfii hang 
the goods in a cool ehaniher foi a I'evN hours Ihning the hamging the stannous 
chloride reduces tlu' liron/e (h\drated ])('io\ide of nianuam'si') to tlu' manganous 
oxide, which dissolvi's in the acid jin'sent, I'oimmg the solnhh' (nitrate, which, 
in turn, is suhsi'ijiK'iitly dissolvi'd and washed out of (lie clolli, h'aMiig a white 
or colouri'd ])attern as the case may he. .‘\f1(‘r the goods havi' hung suthciently 
long to allow of the ground colour heing eonijiletely discharged, tiiey an' taken 
down and washed thoroughly in a large' voluiiK' of running wati'r flowing fn'oly 
through the washing machine; tlu'y are next treati'd in chalk and water (15 20 
grins, chalk [ler litre) and then “ ('iiromed ” in a 1 jicr c(',nt solution ol hichro- 
mate of ])otash at 10" (k- 50" (k to develo}) the blue, yellow, and gieen. hinally, 
wash w’oll and dry. 

Before the advent of the (loal tar colours, the above yellow, Idue, and green, 
togethi'i' with a Ib'a/il wood pink, wi're jiractically the only colours available 
for dischai'ges on Manganese bron/t' ddie basic (loal tar colours, however, 
allow- of a much greater variety of ellects being obtained, and much brighter 
shades. 

Basic Cororii Discuaiuiks on Mancanksk. Buon/.k. 

I Si'ANDARUS. I BLCK. I ivl'-K, j I'lNk Yl'LI.OW. !(iRKKN.j 


New- laethyleiie bhu* N. ... 

Rhodaiimu' B (J. extra 

Aiiramine 0 

Tliiollaviiie T. . 

Brilliant green . ... 

Aurainuie G . ... 

: -k' 

'.da ; 

'10 

20 

13 

20 

Acetic acid 9“ Tw. 

176 

170 

176 , 176 

175 

Tartaric acid . . . . 

100 

100 

100 

100 

100 

Water 

" 190 

60 

106 

16.6 

142 

6 per cent, tragacauth . 

100 

100 

110 

lOO 

1 100 

Starch .... 

^ too 

i 100 1 

120 

100 

! 100 

Tannic acid sol. 60 per cent 

160 

; 300 1 

200 

200 

200 


1 ' “ " 

j 850 

1 

j 850 1 

860 j 

850 

860 
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For printing ('850 grms. above Btandartls. ' I 

• *1,150 „ Htaiiiious chloride (cr}^tab 


481 


1000 


^Ivo ill tlic (‘oM 


Prnit on Mangaih'se bion/a dyi'd clrith ; dry and bang foi’ a few hours ; wash 
in running* water , gu(' a (diallv hath to nentralisi' llu; last traces of acid, and 
then wash again and dry Tie* \arious wiislnngs ar best earned out at tlu' full 
open widtii of the cloth, to a\{tid “ maiking ott.” 

In (ionimf)!! with otlier niiiK'ral t’olonr discharg(‘ st\les, the “ MangancHO 
Bronze Stylo ” has dcclnn'd in inipor'ancc. At the present tune it is^jirodueed 
in very small anil constant I\ decreasing; quantities, its place having been taken 
by the newer discharge and resist jirocessi's on Paia and I’arannne browns. 


(fy UlaSlST Oil JlKSKIlVK STVLKS. 

The “resist” or “resinwe" styles, bke the “ dischargi' ’’ styles, relate to the 
production of w Ipte and I'oloured pat tei ns on variously coloured grounds The 
dilTerenec betwa'cm the two idasses of work is not so much oiu' of appearance as 
of process, for in many eases the apjuairance of a “ resist print ” is idmitical with 
that of a “ dis(-haa‘gi* " print In dischaige jirinting, tlie discharging agent ia 
applied to tlie (doth afln it has beim mordant(‘d or dyaal, whenais tin* distinguiah- 
ing feature of “resist” juanting l^, that tlu‘ r(‘ser\ing agent 01 “ii'sist” ia 
printed on the cloth /av'oiT it nnd(‘rLmi‘s any process of mordanting or dyeing. 
A discharging agimt aids by (h'slro\ing com])onnds t-hat are already tixial (either 
wholly or in part) on the libu', while a “resist" acts by pri'Vi'iiting the 
fixation of the colour or moidant 

Resisting agunits naiv be divided into two great classes - nuadia, meal and 
chemical resists The former consist, for the most jiart, of fats, lesins, and 
plastic substanc('s like ('Inna, clay, '/inc oxide, and tlie sulphates of lead and 
barium, and are used (dnetly for tin' production of the older, coarser, and perha ])8 
more decorative classes of dyi'd work, in which breadth of cdfect and variety 
of tone in the “white" are of greaUu' importance than the shaip, crisp 
definition of the pattern, and the brilliant and eviai, Imt often somewhat harsh, 
purity of the “wdiiU's” th.it are so much admired in modmii work. The 
chemical resists incbnh' many classes of chemical comjiounds — c //. acids, alkalies, 
oxidising and reducing agents, and neutral salts — and are ap[)licabl(' to many 
cofours which are dilhciilt, and even impossible, to “discharge” successfully 
when once they are fully di'vidoped on the fibre. 

Nearly every class of colouring matter is callable of being “ resisted ” in one 
way or another ; and as I'ach class ]>osscsses dbierent properties, the nature and 
comiiosition of the various lesists reijnired differ according to circumstanccH. 
At the same turn' it is jiossible to conpiound double and triple resists which are 
effective under twai or thive totally ditferent groups of colours; and in the 
“twm-blue, white, yellow, and gieen” Indigo resist style, “reserve” or “resist” 
pastes are used which, wjien printed uifon light Indigo-dyed clotli, play the 
double role of “discharges*” for the light blue, and of “resists” to the fixation 
of a darker blue which is applied to tike cloth in a second run through the 
dye vat after printing. 

Eesists under liyed and Printed Indigo. 

White and coloured resist effects are producofl under dyed Indigo by printing 
resifet pastes on white cloth, and subsequently passing the goods through 
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or “dipping” them into lie Indigo vat until the desired depth of blue is 
attained. t ^ 

The most perfect and even resists are obtained on cloth which has been 
previously prepared in a thin solution of starch and afterwards cold calendered. 
The addition of a little copper nitrate or snlpliate, nitrate of ainmoiiij^ 
rniingaiiese sulphate increases the attraction of tlie cloth for Indigo, and has a 
favourable ctreci, upon the ])ro(luction vif dark blue shades. The beneficial 
iiiHuence of cah'udering is due to the flatUmin^ of the thre.als and fibres of the 
niatiu'ial — an advantage winch allows o. tlie resist Jiasle forming it more perfect 
protective covm than if the threads were left })rojceting. 

Tlu' resist' pastes most commonly empfoyed consist essentially of soluble salts 
which ])o^'sess oMilising properties, and ai\' fixed on the labric by means of 
thiekeiiiiigs sufheiently tough and elastic not to chi]) olf or cra(‘k during the 
subseipient dyeing operations. In order to jirevort “running,'’ and at the same 
time take, advantage of mechanical obstrm lions to tho peiictiatioii of the dye 
liipior into the tibies of the printed jiarts of the matciial, it is usual to add to 
the resei-M' ])asti's such solid jilastic substances as lead sulphati' and (!hiua clay. 

The soluble' metallic salts w'hich suggest themselves as most suitable for 
resist woi'k are those whose acid chaiacb'r is sulliciently ])ronounc('(l to ]irovent 
them from dissolving out of the resist paste during the d^i'ing proia'ss in tho 
alkabno Indigo, or other vat Of these, the nitrates, sul[)hat('s, ('ihloridcR, 
chromati's, and acetates of cop])('r, zinc, lead, and manganese' have all been 
proved by exjieru'iice to yield good “resists" under the \'at dyi'stutl's. (lopper, 
lead, and zinc salts form together tlu* basis of most resist ])asles, manganeso 
salts being usi'd but rarely, and thi'ii only for s])ecial styh's of work. 

The [U’oti'ctive action of rc'sist pastes is [lartly due to tlu'ir oxidising 
propi'riies, which have tlu' elfect of throwing the Indigo, etc., out of solution 
before it can rcai'h the libre, and partly to the fact that during the dyeing 
in the alkaline vat an insolubh' crust- or deposit is loriued on their surfaces, 
which eilectiially jirevents the jicnetration of the alkaline solution of mdigo 
white. To this must be added the mechanical ])reventiv(' action of tlu' thicken- 
ing, jilastie bodies and fats (il any) in the jiaste, and also that of the tilm of 
colour which is prcci])itated on the surface of the resist jiasti' by the oxidation 
of the leiieo compound of wdiatever Vat dyestutl’ is em])loyed. 

In ])rinting _/mc ])atterns by machnu' the use of (dnna clay and lead sulphate 
is avoided as much as possibh', since they are apt to “stick in" and fill np the 
engraving, and so give an im})erfect result , but lor heavy ])atterns, and for block 
work, the addition of solid ])lastic bodies is a great advantage ; and if a brush 
furnisher is used in })rinting on the machine, all danger of “ sticking in is 
done away with. 

Single w'hite resists may or may not contain lead salts, but if they are 
intended to work m combination wuth yellow, orange, or gri'cn resists, they must, 
of course, be free from lead salts otherwise, during the “chroming” operation 
for the development of the yellow, orange, or green, the wdiite itself would be 
converted into a yellow by the formation of load chromate. 

by the addition of diazo solutions to lead-zinc resist pastes, it is possible, by 
printing on (doth prepared in /iJ-na])hthol, to obtain very bright, fast, red, 
pink, and orange resists. 

To ensure good results in roller pnnting the engraving must be deep and 
uniform throughout the whole pattern, and a brush furnisher is indispensable if 
tho resist contains China clay or lead sulphate. 

The resists may be printed on simple wvhite cloth, calendered cloth, or 
cloth which has boon previously starched and calendered. The last mentioned 
‘ is the best, especially for artificbl Indigo and the modern Vat dyes like the Ciba 
colours, etc. 
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*rhe following are a few of the starch “ prepares ^ that have been found suit- 
able in practice* — * ^ ^ 



' hJ, 

'Y.. L 1 

IV. 


staick 

20 i 

1.5 ! 20 

15 

25 

Olii^ solution 10 pt'i cont. 

150 

ir.o 1 150 

200 

1 50 1 

Watei • 

8;io 

810 827-5 

788 

775 

Anuiioninin nil rate * 

• 1 

2-5 



Coppoi Milph.ilo . 

i 

• 1 



TiU'kpy-i('(l oil 40 )K*i (-('nt. 

• 

i 

25 j . ^ 


50 


1000, : 

1000 ' moo 

1000 

10^0 

' * 

Had the goods llirough 

any of the 

above starch pi('[)are 

s, and 

tin'll, aftc' 


drying, pass Lhein betsMaui Ihr howls ol a tini'C howl cold ealcndei’ 

( )n llu' starched and ('•.di'iulcKal (degh, prin^anvof Uu'icsisl p,isti'sgi\ tai helow 


WlilTI] hlCSlST I. ^llARk hlAJE nWOLiNO) 

I 150 gnus. c()p])ei sid|)hale. 

()0 ,, load aci'taic 

I 100« ,, water 

llcai uytd thi' p*rc(:i})ita,ti()n of tlu* lead is conijilete, and then add 
IIK) gi'ins. water 
90 „ tlour 

()0 ,, hritish gum Hod, cool, and add 

50 gnus cojijier nitrate 80" Tw 


Uksist \\iirrK II. (l)AUk ohoun'ds). 

‘JOO grins, (dnna clay jiaste 50 jx'r cent. 

100 ,, 40 per cent gum Seiu'gal solution 

80 ,, suljihate of eojiper (jiowxhned) 

90 ,, aei'tate of eop})er (powaleri'd) 

j 05 ,, flour. 

’ 50 ,, Hritish gum 

I 355 ,, water. Hod, and add — 

I 50 ,, tallow I p,.^,yP),,j^|y united together. 

\ 2() ,, resin j ^ 

Turn otr steam and add -- - 

50 grms. sulphate f>f alumina (powdenal) 

10t)0 (!ooh and grind in a n ill hefore use 

White or Yeli.ow Hesist III. (eor Dare (iRoiiNUs) 

/ 75 grins. copjM'r Hul])hate (jiowdd) 

) 75 ,, cojiper acetate (powder), 

j 250 ,, water. 

( 250 ,, k^id sul}ihate 50 jier cent jiaste 

Heat together, and wIhmi the copjicr salts are in solution add 
55 grins acetate of lea<l. 

55 ,, Ultimate of lead. 

Stir the whole together at intervals during 12-21- hours, and when the lead salts 
are precipitated add— 

30 grms. tallowa 

250 ,, 30 per cent, ^um Sc«iegal solution. 

Toog 

Boil for one hour, replace the water that has •evaporated, and then cool and 
grind for a day or two in a mill. 
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Yellow Resist IT. , 
I 200 ; ^rn?8. copper Sul- 
) ' phate. 

'p80 „ lead nitrate. 

( 520 „ water. ^ 

Boil ton;etlier, ’cool, a’'<^ add 
80 ^Tins. flour. 

20 ,, olive oil. 


1000 

I . Boil and cool ; grind before 

L using. 

White imii Yellinv llesisls under dyed Indigo. f f^/egorng 

' recipes contains solid matter 
I ( (inisolublc lead sulphate or 

China clay), and is suitable for either block work, if made a little thinner, or 
for heavy jiatterns printed by machine. For thin but \leeply engraved line 
patterns and fine sj.vits, the two following recipes are more suitable, since they 
contain no insoluble bodies, and therefore do not stick in the engraving on the 
copper printing roller 




White V. 

Ye I. LOW 
WhllTE 

Nitrate of copper 80" Tw 

. 100 

90 

Aei'iate of copjier cryst. . 

90 

50 

Sulpliato of c()[)j)cr cryst. . 

90 


fjcad nitrate cryst. . 


200 

Water . . • . . 

. 500 

550 

Flour .... 

80 

80 

Brilisli gum . . . , 

50 

30 

Olive oil 

30 



1000 

1000 


For medium and light Indigo blues the following resist is : 

White Besist Vdl. (for Lioht and Medium grounds). 
j 200 gnus. British gum (dark), 
i 450 ,, water. 

I 50 ,, soft soaj). 

Boil, cool, and add — 

150 gnus, zinc sulphate cryst. 

75 ,, nitrate of copper 80"' Tw. 

75 ,, thick flour paste. 


1000 

After printing, the goods arc hung in a warm room to harden the resist paste. 
They are then di})ped m the Indigo vat as many times as are rciiuired to produce 
the desired depth of blue. After this they are treated in diflerent ways according 
to the colours in the pattern. 

Simple white resists arc well washed, and soured for 3 minutes at 50” C. in 
dilute sulphuric acid (25 grms. 168” Tw. jier litre), and then thoroughly 

well washed again and dried. If required, the lead sulphate may be entirely 
removed by a run through boiling dilute oaustic soda, but this, as a rule, .is ^ 
not necessary. v 

^or white and yellow (or orange) effects the goods are printed, for white, witjh ; 
Resists 11. or V., and for yellow, with Resists L, III,, lY.i or VI. .Aft^ 
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^ey are washed ayd soured as above ; then washed again, anil pissed fof 2-? 
minutes throiigli a a)l(l solution of lime, >vtvtex\ luiie.pej’ litre) i> wpneu 
and the yellow developed by a run through the following “chrome” hawJ-^ 

[ 5 grins, bichromate of soda. 

' 5 ,, liydrocliloric acid 4' Tw. 

I 1000 ,, water. 

The “ chrome ’ "s mamlamed at a ti^mperaturo of 40'' (1, and the speed of 
tho goods M so legulalt'd that they receive an inuiu'rsion of 5 minutes. J his^ 
treatment g*vcs hr/</hf lemon t/ellow and white elferts on cloth printed as above. 
li white and oran<j(' rc'serves an* r(*<[ 0 in'd, tin' cloth is fuither lieated toi 1 minute 
in tho “orangeiiig ’ bath iit tlu' boi! 

“OUANOKIM- ” r*\TU - 10 grms. bichiomatc of soda, 

H)0 , , caustic soda 00 Tw. 

000 wale.'. 

^ 1 hire 

Wash well and dry All the washiim, soiiriiui, and chrouiiiig operations are 
conducted at tlfe open widlh and in a conlinuoiis mannei 

Fn^n tlu' laet that Chiome \ellow forms the basis foi tlu' prodiietion of 
Chrome orange, it is obviously impossible to obtain rescive elleets iii which those 
two colours a])])ear side by sidiv W hen, tliereloie, yellow' and mange Inuo to be 
printed in combination, some yellow otlaw than lead chromate must be employed. 
The yellows tliat eomc into (‘onsideratiou m tins conneetion are those of the 
direct dyt'ing group, which anf capable of withstanding the process of vat-ilyoing 
and the subsoipient opm-atmns of washing, smirmu, 'dc ete Thiollavim* S., fast 
Diamine yellows A , It, and !A!\, Auropheiiine O., DipluaiO cliloime yidlow C., 
and Oxamiiu' yidlow d C all fullil those eouditions, and ha\(' ])r()\e(l to be 
specially snilabie for such woik 4'hiolla\ nu* S. and Oxamiiu' yellow^ -> (t give 
a brilliant sul[)hur or lemon yellow', the last Diamim' yellows b and h.l^ 
and Diphenyl clilorme yidlow C. gi\e yellow-gold shades, while fast Diamine 
yellow A. and AuroplKuinie 0, give full golden yellows, sutlicKMit ly distinguishable 
from the pronouiieed reddish tone of ('hroim- orange I^Ast Diamine yellow lb 
is very soluble, and possossi's remarkable fastness to light and washing, ---(pialities 
which render it [lerhaps the most suitabh' of the gioup to employ. At the same 
time the others yield good results, and the reddei shades ('spi'cially are suitable 
for the production of oli\es by superjiosition on light iiidigo 

Uesiht ViciIiOW VI II 

j 5(1 grms. fast Diamine yehow l> 

\ 180 ,, British gum paste. 

770 „ Wliite Resist 11 

1000 

Heat until the colouring matter is dissolved and then cool. 

For a white, yellow, and (u.inge elleeUpi int : - 

For the w hite —Resist \V bite II. 

„ yellow -Resist Yellow Vlll.^ 

orange — Resist Yellows 1 1 1.,*1V., or VI. 

■ After printing, hang in a warm pl’’.c(‘ ; dye blue, wash, sour, wash, and then 

“chrome” and “orange” as alrcadvMlescribed. i ... i » Af 

There are several moditicatioiis of the simple ‘Indigo Resist Style. 
these the most important are the following : ^ r » 4 . 

: SniiB 1.— Dj^rk Indigo, white, yellow, and orange patterns on a light 

ladi^ ground. 
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I . “ 

Style 2. — Light Indigo, Vdiite, yellow, orange, green, and olive patterns on a 
dark Indigo ground. ^ ^ * 

Style 3.— \thitc, green, and yellow patterns on dai-k Indigo. 

Style 4. — Multicolour p|tterns on a figured ground of both dark and light 
Indigo. . 

Taken in tlu' above order, these ave produced according to the Several 
directions given below. 

Style 1. On whit(‘ cloth print Resist AVhite 11., llesrst Yellow VI II., 
Jiesist YVlIows 111., IV , or VI. , and a thickened solution of strong caustic soda, 
rast(‘ N.A ‘ 

Paste ^^.A. 

hoc gnus caustic soda 75 T\s 

100 ,, Pritish gum ])owder. 

1000 

Mix together in the cold, and then heat gently until tlu' pj^ste is smooth. 

After juTiitiug, liang, di}) blue to the rcipnred (h'pth of slaide, wash^Vell, 
sour, “chrome” and “orange,” etc., as usual. The caustic soda. meiceris(‘s the 
cloth locally, and conseipieiitly, wherever it is punted, a darkei’ hluc ajipeai’S on 
dyeing, since imu’cerised cloth jinssesses a much greater alhnity foi Indigo than 
plain cloth. The dyeing of the ground shade ought to be commenced in wry 

weak vats in order to allow the baste N.A. to soften, and eventually dissolve off 

the cloth. In tins way the stronger dye lifjuors that follow tlu' hist “dipping” 
are enabled to penetrate into the libre of the merceiisc'd ])oitions of the clotli 
and to dye it a full, even, deep hliu', which contiasts well with the lighter shade 
they impart to the imprinted poitions. 

Style 2 . — The production of a multicolour pattern which includi's a light 
Indigo object on a dark Indigo ground calls for the employnu'iit of what are 
know’ as “ discharge resists.” The light blue object or pattern is ohtaincd by 
first dyeing the cloth a light blue, tlnm printing an oidmaiy white ri'sist upon 
it, and finally dipping it into the vat again until the ground shade is sutliciently 
dark. On now washing off the ri'sist a bhu' pattern, insti'ad of a white one, 
afipcais on a daiker blue ground. If whiti', yellow, and orange are also 
required in the reserved pattern, it is obvious that their vespectivc reserve 
pastes must not only be capable of “resisting” the dark blue ground, but also 
of actually “ di.scharging ’’ tlu' light blue giound upon wdiich tli(‘y are necessarily 
printed. To this imd, therefore, the ordinary “resist pasU's” are modified hy 
the addition of an ntso/aWc cJmmate, During the souring ojieration, after the 
final dyeing, free chromic acid is liberated from this chromate and discharges 
the light blue, in the .same way as the well-knowm “ tdiromate Discharge” 
already dealt with. (See discharges on Indigo) (ireen and olive resists are 
simply obtained ))y the superposition of yellow and orange on light blue. 

The chromates of lead, barium, and zinc are all suitalile ingredients of 
“discharge resists” — the first two for yellow and (or) orange, the third either 
for wdiite, yellow, or orange. The lead and barium chromates are unsuitable 
for white eftects, because they deposit- on the cloth insol idile sulphates, which 
afterwards become converted into chromates again 'during the “chroming” 
operation after the final dyeing: zinc sulphate is soluble, and is removed from 
the fabric in process. 

Discharub-Kesists (for Indigo). 

White D.K. ■ — 200 grins, zinc chromate 65 per cent, paste. 

800 „ thickening D.K. 
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Yellow D.lb : — 

1 40 

grins. Diamine fast yellow B. 

• 

' 100 

,, 20 per cent. Britii^i gum pasb' 


( 100 

„ 50 per ('('lit. Fhina clay paste’ 

Boil and add - 


1 


610 

ihudieiiin'' D. lb 

Hcat'Hntil the dyestnll 

ir% diNS(>l\H'd, and Ihi'ii add — 


IbO 

gnus /me chroiiiab' (If) [kt cent past('. 

OiiaX(;k 1) b 1 •— 

1000 

f .'too 

gnus, w.ibu 


1 100 

'loui 

Boil, and add at bb ( ' 

•j:, 

^ .. (‘(tpj)ei siilph.ite (powdei ) 


'!■) 

• ( )pp('i acet.ite (powdi'i ) 


100 

(.*»])per ihlrale ( 100" Tw ) 

• 

•J.bO 

,, le.'id sulphate 50 ]>er cent, paste 

(k)ol,*and gi ind 111 

« 

i:>o 

lea<i ehroiuate 65 per ('('iiT paste 

« 

• • 

1000 


OUANUl!; h b 11 

l.bo 

,, /me ehiniii.ale 05 per eeiit paste. 


,s:>o 

,, W lute (ni yellow ) besist 1 I 1 


l(HH) 


TllK'KKMNO h b 1 55(1 

, wat('r 

17(1 , 

, (lour 

1 :!(I , 

Boil, cool a little, and a'ld - 

, tallow 

;m) , 

, eopjK'i sulphaliC. 

100 , 

, eojipei aectali'. 

60 . 

, eopper uitrat(' sol 100' 


lOOO ('ool 


For th(' production of a iiiullicolour pattern coiisrstino of white, yellow, 
oraiiyc, and blue tlowcjs, uitli i;r(‘i'n and olive h'uves, on a (lark hliie ground, 
tlie following colours aie prinl(‘(| on Ixflit lndig<t bliu' (doth - - 


For 

White 

[)i lilt 

White 

1) b. 







bellow 

n 

Yellow 

0 b. 






,, 

Orange 


( )rane( 

D.b,. 

1 or 

D.b. 

11. 



,, 

Blue 


White 

resist 

II 






ill ecu 


Itesist 

yellow 

VII! 





,, 

Oil w 

,, 

Yellow 

resist 

111., 

IV., or VI 


- 

The blue, 

green, 

and oh VI 

e eohmrs sini 

])!} resist 

the dyeing of tin. 

dark 

blue ground 

w itliout 

alleetiM!; 

the li 

ghter 

hi no 

ujion 

which 

IIh'V ar(' j)i 

in tod ; 

conse(iueiitly, 

oil washing oil 

and 

‘ chioinmg, 

' khe3 

leave 

light hlu(', 

green, 


and olive on a blue ground, the green and olive being obtained by the sujier^ 
position of yellow and orange on light ))l«e. 

After printing, the goods are well dried, (dipped dark blue in the Indigo 
vat, washed in water, and then passed through a diseharging or “cutting" 
bath consisting of— • 

60 parts sulphuric acid 168“ Tw. j 

25 „ oxalic acid > Ht 50"-60“ C. 

1000 „ water ) 
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After “ cutting,” in which the light blue is discharged by the Patterns on a 
liberated from the zinc oi^ lead chromates, the goods arc ^vcll*^ washeu, 
through a cold* solution of lime water, and then chromed and “oranged' . , 
already described ; finally, t|ey arc well washed again and dried. 

Style 3. — While, green, and yellow eflects on a dark blue ground ■ ‘i-r^ 
produced according to the methods of Styje 2 aVxive. ^ 

Style 4. — This style is bast'd upon the saui;; principje as Style 1, but 
instead of the dark blue registering \yth the resist colours, it is arranged to 
fall over thtau in a haphazard fashion, ludt'cd, it is really a “cov^r” pattern. 
'Effects of white, yellow, orange, etc., on a* “two blue” ground, are -'obtained by 
first printing the white cloth with ordinary resist colours, then, after drying, 
with the caustic soda pasti' aln-ady given iviider Styh^ 1 On dyeing cloth so 
treated, the parts of the material to whicli caustic soda has been apjibcd dye 
up darker than llie rest of the ground, f,.lu(s pfuducing a “twoloiie” effect. 
The reserved jiattern runs tlironghOioth shades of hluo without any break in 
its continuity of line Tlie local coiilruction of the eloth due to mercerisation 
is got rid of in jirocess, — the numerous waslniigs, souriiigs, etc., tending to 
straighten out and dnttcii any “cockling ” that, may ajijx'ar bclorc dyeing. 

Another nu'tliod of atbuniiig the same result is to pimt Ou' caustic soda 
first on white cloth ; then wash well and dry on a stenteniig machiije, wdiich 
effectually stretches the eloth out to its oiigmal widtli and frees it Iroin all 
creases. The jirintuig of the reservi' jiastes is tlieii cairied out in exactly 
the same maimer as for ordinary cloth. 

A proci'ss largely practised at one time, but now rarely iisi'd, depends upon 
the application of Manganese bronze Tlu' clot 1* js iirsl print c'd with a thickened 
solution of maiigaiiesi' sulpha, te or chloride. AiU'r dry mg, tlu; bronzi' is developed 
in caustic soda, and bleariiiiig powdi-r solution, well washed and dried. White 
and coloured resists are then “ blo(;ked m” on the un])iinted ])arts ol the cloth, 
and the “di])])ing,” washing, souring, and ‘‘ elinmmig ” proec'i'ded with as usual. 

, The jiarts of the clotli upon which tlie “lu’ou/c” is ])ruited dye up a darker blue 
like mercerised elotli, but, ludikc tlu- lattm-, only the lightm iilne can be reserved, 
for wberever tlie “resists’’ fall over the “bronze,’’ the result is a blown. 


Azo Colour Resists under Indigo. 

by adding the diazo com[)()uiids of jiaia- and meta iiitraniline and ortlio- 
nitropanijiheiictidino to Indigo resist jiastes, Nurv fast, and bright red orange 
and pink cllccts arc obtained. 

The cloth to be treated is prepared m /i-naplithol, and starched at the 
same time 


/^-NArnTllOL PllEPAllE. 

I 15 gnus, starch. 

I 421) ,, water. 

Boil, cool to 00'’ C., and add — 

30 grins, ^-naphthol. 

120 ,, caustic soda 5Q'’ 

.300 „ water. 

I 0 „ tartaric acid. 

5 „ tartar emetic 


( 80 
15 


water. " i 

Turkey-red oil. 40 per cent. 


Pad the cloth in the above, dry, and mol. 
[ 3 vhite resists toj^ether with the following 


Then print on any of thie ordinary 
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k. ; — _ I 75 grins, Azoptior red P.N. 

_ * I I 45 ,, water. 

0L^ to a panti' and add 

' 815 ,, tliu’koninjjj \, 

da ,, Mcotate of soda. 

1000 

UKANoi:,AZ iv,. — as lied, l»ui A/.0})l^)r oranj^^c xM.N 

I'lXK A/^ il — I '20 n;niis \/,u])lu)r pink A 

' 0) ,, watei 

I 40 ,, a< rti(‘ acul 1) 'I'w . 

Allow lo stand 11, hums, !j;iind to a jiastc, and add 
880 t hickcninjj; .\. 

^2(^ ,, ae^itato uf^so<l:i, 

1000 

'rilU'KKNlNO X. 

j 27o urins. 50 po (‘cut miiu S('n(';Lxal. 

75* ,, waU'i 

I 200 ,, lead mliali' 

DissuKo hot, and add - 

.‘>00 pniis lead sulphale (!(> pci ccni. paste 

150 .. /me sulphate cr\st 

1000 

(juol, and ^riiid a day or two in a mill 

After printing, dry the j^oods j^entl^’, and when (pnte dry jiroeei'd to dip 
in the vat, etc, in lh(' usual luannt'r Ownip; lo the facts that cupper Halts 
cannot l)t' used iu eunjunetion with tlu' A/u euluurs, and that lead salts eannot 
be kept iii solutiun at a streneith sullieicnt tu la'sist the daikest blues, the 
insoluble A/.u colour resists are only a[)plicable to the darker medium shades 
of indigo. 

In addition to those alnsady described, tlxu'c aii' oilier imdhods of obtaining 
resist eil'eets untli'r dyed Indigo blue. Strong solutions of taimie acid in 
com1)iiia,tion with basic euluurs have betui hsimI, hut tlu* n'solls lea\i' much to 
be desired. Ltaid peroxah' (10)0,), a powerful oMdisme agent, lias also been 
employed with success fui white or yellow and orange' la'sists it m not, 
however, in general use, and, except perhaps for speeial stales, it oilers no 
advantage over the oldm* copper li'ad /me resist pasti's 

(jroods printed witli n'sisl jiastes may he dyed in either the eonlinuouB 
dyeing machine or by alte'rnatc imim'rsion .n, and ex[)osure to the air above, 
tlie “dipping vat ’ {wineh see). Tlic latter metliod, though more tfrt%)us, 
is usually })refe’rred for tin' indigo resist styh's. In continuous dyeing 
machines, wliere the elotli passes over and under a gnat'numher of guide rollers, 
the resist [lasti'sarc very liable to craek^and to break otl' or be nihlx'd olV the 
fabric. In “di[)ping \af,s,’ on tlie contrary, the pastes remain ipiite undisturbed, 
the only danger being that they may slij) if the ‘lyeing is })rolonged by the use 
of vats that are too weak. When this (tanger is a])pre}iended, it may he avoided 
by dipping the goods at the outset ii^a vat eonbtming an excess of lime, or by 
raking up the vat in which the goods are^dipped first. * The number of “dips” 
required to produce a given shad^ depends mainly on the strength of the vats. 
The best vat for the purpose is the zinc lime vat ; and in works where the 
resist style is produced in large quantities *1116 vats are usually worked in 
series of from three to eight. Each vat is exhatisted in turn, so that no delay 
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occurH during the wetting of a frewli vat. A full dark blue can be dyed in 
“dips” with the vats “set^i and worked as below. r, ' 

ht. ‘2nd. ord. 


Water 2(i;0()0 litres 20,000 litre's 20,000 litres 

Zinc dust 7,200 gnus. 10,800 grins. 20,250 grins, 

Lime . . 10,000' „ ^ 24-, 000 „ 15,000 „ 

Indigo pure L.A.S F. 8,000 „ 12,000 „ ' 22,500' ,, 

Tlu' cloth, stretched on the dip})nig‘^ frame, is ininuu'sed in the first vat for 
d5 20 minutes, tlu'ii withdiaun and .msjiended ovei the vat for 10,15 minutes 
to drain and to allow the indigo white to oxidise. The frame is then reversed 
and plungol into tin' si'cond vat, where it n mains for 10 minutes. The opera- 
tions of withdrawal, draining, and oxidation ar(' re^ieatcd, the frame again 
rcversi'd, and immersi'd in the third vat for 10 omiutes. The cloth is then 
exposed to the an for about 10 nnniiti's, Vg^ain reversed, and the operations 
repeated After the liiial immersion the goods are cxjiosi'd to the air for 20 
minutes, and then washed, soured, “chromed,” and so on, according to recpiire- 
ments. The object of rexersmg the frame after each immersion is to ensure 
the level dyeing of the goods hi'twi'cn selvedgi* and selvedge. 

Most of the resist pastes used for Indigo vats may also Ik^ ei jiloycd for the 
modern vat dyestulls of tlu' (aha, Thio-indigo, Indantlni'iie, ib'hndolic, and 
other groups, and therefoie it is unma-essary to gi\i' sju'caal lecijies for these 
products. Most of the ni'w Vat dyestud's ai(' ap[)lied by methods essentially 
simih'ir to those emjdoyi'd lor Indigo, the main diih'rence heing th;it many of 
them are Ix'st dyi'd at a fairly high temjieratuie (4()“ GO" (t). In other respects 
the process is jiractically tlu' same, with, of coursV, slight vaiiations according 
to the nature of the jiarticular ilyi-stuH’ employed. 

The (hba and the Hehndom' colours lend themselves admirably to the pro- 
duction of reserxe eileels, and the} may Ih' dyed, liki' indigo, eiliu'r vondninmdy 
or f>!/ di)>l>nui In d\enig hy the ioriner method, the goods pass successively 
through two dy(' vats, with a.n t'XjiosuK' to the air between the immersions. 

The iirst dye vat has a cajiaeity ol 1500 litres and th(' second 500 litres. 
Both are litb'd with an arrangement, of guide roller.^ and a pair of sijueezing 
bowls at their I'xit ends. The formation of creasi's is bi'st axoidcd by using 
conical o[)ening i oilers at t-he entrance of each vat, and also immediately in 
front of the S(|uet'/,mg bow Is ; tlu' alignment of the guide rolleis must also be 
perfect, any slight deviation from paralh'lism giving rise to creases and double 
edges, with their inevitable result streaky d}('ing. The exjiosuri' to the air is 
effected by any of the systems in current usi', but, taken altogether, the travellntg 
band or “ creeper ” arrangeim'iit is the best, as the goods, after passing over a few 
rollers, are allowed to fall in regular pleats ujion the moving band or a])rori. In 
this way the goods are “jilaited down ” gently in separate pleats instead of being 
piled up in a heterogeneous mass, to the almost certain damage of the resist paste. 

For continuous dyeing with the new Vat dyestuffs, the best vat to use is 
the hydrosiiljihite vat. An exanijile illustrah's the principle of prejiaring the 
dye liquors ; — 

Dye \^at for Continuous Dyeing (Cira Coi^oiiusi. 
j f 50 parts any Cl ba dyestuff 111 powder. 

’ ( 22-5 ,, caustic soda oG° Tw. Mix into a paste and add — 

j 500 parts cold water. 

11 90 „ iiydrosulphitc of soda in powder 85 per cent. 

( 25*5 „ caustic soda 66“ Tw. 

Dissolve cold. Mix well together I. and IL, and then pour over the whole — 
1250 parts hot water. 

Hoat gently until the dyestuff, is completely reduced to the leuco compound, and 
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’then make up to 10,000 parts by the addition of water to which a little hydro- 
sulphite and caiisti^ ^ioda has been added to deprive it of its frt'c oxv^um. 

Excess of either hydrosul})hite or caustic soda is to bo avoided, as both hinder 
the oxidaliun of tlie leueo compound on the llbre, 

Th('. two vats of the continuous dvoiii^ machine *are filled with lujiior made 
up as ^bove, the proportions beine: thi‘ same for both Tlu' cloth, jirmtcd with 
suitable resists, is then passed tliiou^li the first \at, aired for a fiov imniites, 
then passed Ihroueb the st'cond, aiii'd aeaiii, and then rinsed 111 water. The 
goods are n»)W soumsI m Milphniie aeKfcJ [larts Ih.SOj IfxS” Tw per litre) at 
d 5*-40 (^•well washi'd, and then, U’ only a white lesist has htam printed,* 
tliey are soaped .it the hoil for a lew minutes to oht.im bii|j,lil and fast 
shades, and lin.illy wa ll waslicd m whaler and dried. In the c.isi' of lt>ad yidlow^ 
or orange lesisls the soaimej, must hi* omittial, sniee lead siilphati' is soluble to 
some extent m slightly alkaltm' sai.i^) lapiors In jil.ice of soaping, theridore, 
the full de\('lo])men 1 oniu' dyed gnyind, tiijycihei with that of tlu' l(‘a(l yellow’s, 
is brought about by tneating llu‘ goods for a few miiiiiU'S at 7 t)' C 111 a “elirome 
b.ath containing 2 b grins of bielnomaU' of soda and lb 20 grins acetic acid 
9 “ Tw'. per btie of watei. They aie Ibeii well waslusl and d^usb 

W ith siieb i^^ioditical 10ns m th(‘ composition of Uie resists and dye lupiors as 
are diananded rty eircumstanci's, the same getieial methods ai(' applieable to 
other b*at dyestulls as aie emjdoyed foj' the (bha eoloms 

Batticks. 

ji ])(M;uliar kind of “ ri'sist woi k, " known as “ baltiek print iul*," has been 
praetised since veiv e:nly times m the East, and mon' e^jiccially in .kava. The 

})roduetioii of the n,iti\e aitiele di'jiends ujion the ap|)lieation to llu' ('loth 

of piiri'ly mceliaiiieal “lesists” comjiosi'd of wax, lesin, and lady matters. 
'Fhesi' substances ai(‘ applied 111 tlu' im-lted state byjiouiing them from small 
vessels of eal.'ibasb gonid 01 metal, tbiougli which opi'iimgs of \aaious si/es have 
been pu'i't cd , sooK't.imes the opi'iimgs ai(' tided with a small wooden spoilt, but 
visually the spout itself is the pointed part of the gouid, to which the stem is 
attached. The worker pours the nu'llefl wax o\i'i thost' poitioiisof tiu' cloth 
which ar(^ re(pined to remain uncolonn'd , and wIumi liu' U'sisl has sc‘t and 

hardened, the goods an* (Ixiul m vi'getable eoloms by “dipping in tlu' vat The 

resist is afteruauks lemoved by treating the dyi'^l mateiial in boiling water, to 
which IS soiiK't lines added soda or potash (wood ashes) so as to form an I'asily 
remova 1 )le emulsion. Eor a reiieating patt('in lu'.iss blocks ai(' used iii .kava,. 

Tiie char.'ieteristie feature of typical I»;it 1 u;ks is tlu' ap])earaiice of tliu' veins 
ol*eolour limning iiregulaily ai'ross llu' reserved jiarts of the ])att('iii Some- 
times a tini' network oi two or three (btlen'iil colours extends over (‘very white 
(or rather hull') object in tlie dixsign, giving to the whole an exlieiiu'ly rich and 
beautiful (piality. This aitistic a])])earance ' ibie to the crackniy of the rather 
brittle waxy icsists diiimg the handling of llie elotb in the dyi'ing j)i(*^'-(i^s ; 
and the more brittle and the thicker the protecting layer of wax, the more 
likely is it to crack. In dyeing, the dye lupior penetrates through tlu' inter- 
stices in tile resist and becomes lixed on the cloth so ex})OHed, thus causing 
the Curious marble like vemmgs albidi'd U* above. 

Imitations, more or less suce(3ssful, of the Ilattiek stvleare obtained in Europe 
by printing melted wax from engraved rollers or jilates, also by stencils , and 
many beautiful ell'ects arc produced bj first dyinufi^ 111 one colour, then breaking 
the resist and re dyeing in another colour. If necessary, the resists can be apjilied 
afresh as often as desired, thus aflWding a* means of obtaining a great variety of 
colour effects, both directly and by superposition. 

The Battick style may, and is, also applied ill Madder dyeing, as well as for 
the Vat colours. In such cases the cloth is mordanted after the resist has been 



49^ TKXTi;^E mimim* 

printed, dried, and broken into cracks (by passing over small rollers). For 
example, a red, blue, chocolrte, and buff effect is obtained in the following way : — 

(1) I'rint on melted beeswax, allow to set hard, and then pass the goods over a 
roller to break up tlie layer of wax. (2) Pad in cold acetate of alumina 8“ Tw., 
squeeze out th(! excess of licpior, and hang the goods in a cool room until dry! 
Then raise the temperature to t\ for the purpose of ageing the §;oods, 

taking care not to actually melt the resist, and then “dung” in the ordinary 
way; wash th(' goods in boiling water for 15 minutes, wash again in borax 
solution at the boil, and when the wax is (piite dissolved off the cloth give a final 
' wash in hot waU'r, and proceed to dye with Alizarin exactly as for 'ladder reds. 

(5) Clear and biighten the re<l as usual, dry the clotii, and jirint any desired 
pattern nfion it in melted wax. (1) llreak tiie wax resist again and dip in the 
Indigo or any other lilue vat; wash, sour lightly; wash in cold water; wash in 
borax or soda asli solution at 75°- 80' (h to remove the last traces of waix, and 
then dry iqi. The ultimate eflectt will ernsist of red and white (where the 
second riisist was [irinted), blue and chocolate, the last by the superposition of 
blue on red, and over the whole pattern various veins of red, blue, and chctolate 
will a])])ear. The dndf colour, in place of wliiU', is obtained by finally tinting 
the cloth in the ])adding machine with a suitable direct dyestutf such as 
Chrysamine. Similar, but less permanent, effects can be obtained from basic 
dyestutl's on a tannin mordant, and, in short, the process is suitable for any 
colouring matter or mordant which can be applied at a temperature low enough 
to prevent the melting of the resist. 

‘ Resists under Printed Indigo. 

White ri'sists under jirintcd Indigo arc obtained hy printing certain acid 
metallic salts, flowers of sulpiiur, lactam acid or a,mmomnm iiitrati' under tkc 
ordinary printing jiaslcs used for Indigo styles For tlu‘ glucose process 
suliihur IS tlie best resist. 

It ICS 1ST S 

200 gnus flowers of sulphui 
50 ,, lactic acid 5() per cent. 

750 ,, 50 per cent, gum Smicgal solution. 

1000 (Iriiid several days until a perfectly smooth paste is obtained. 

Print on glucosi'-prepared cloth, dry, and “cover” with a thickened mixture 

of Indigo and caustic soda, 
steam, wash, etc., exactly as 
described under the print- , 
ing of Indigo. The same 
resist is also suitable under ; 
the hydrosulphite Indigo 
printing pastes ; and for 
heavy resist patterns, the 
lead - copper resists may 
often be employed success- 
fully. 

Fast-coloured resists are 
obtained by mixing diazo 
solutions with sulphate of 
alumina and lactic acid 
pastes, and printing oh; 
cloth prepared with j8-naphthoP. After applying the resist paste, the/ludi|97 ! 
is printed over it and stearae^'' etc., as usual. 
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Eegists under Steam Alizarin Reds and Pinks, etc. 

The development and fixation on the cloth of Btoam Alizitrin redn, pinks, 
and light purples is prevented m presence of citrates, tartrates, oxalate of 
antimony, and citric and tartaric acids. The relists arc usually jirintcd on 
cloth prepared with Turki'y red oil, and then “ covered or jiadiled on the 
machine with the Alizarin colours. 

The following a?e a few ot the more y^pieal ‘‘ r sists in eouiniou use : — 

Resist l^.A. 1. | l!2() grms llntish ginii. 

(for PiiTl<s). ( 4 tr> „ wat(‘V. 

200 „ (dyiia eliiy jiaste oO per cent 

IdO ,, citrate of soda 00 “ T\\ . 

o ,, eit lie acid. 

"T5 • • 

loot) Koil afid e()ol/ 

Resist S.A. 11. # 8.00 gnus. oO per emit, gum Senegal 

*(l‘inks). l.oO oxalate of antimony. 

1000 Roil and cool. 

KeSist S.A. 111. 200 gnus. (Ihiiia clay. 

(Pinks) loo ,, citrate of sod.'i 00 “ Tw. 

100 ,, citrate of (diroiiH' 12 Tw 

100 ,, wati'r. 

hOO Rritish gum jiaste , 

1000 

Resist R.N. .‘h‘10 gnus citrate of ehroiue 48 ° Tw. 

(strong Rods) h ,, citric acid. 

75 ,, (hinaelay. 

90 ,, Rritish gum. 

500 Rod and cool. 

Resist R.N.S, | '1.40 gnus, citrate of chrome 1 H“ Tw. 

(Reds and 340 ,, eitraO' of soda 55" Tw 

Aliz. Rordeaiix). (150 ,, (diina clay. 

180 ,, British gum powdeu- 

10 ,, tartaric acid. 

1000 Boil and cool. 

The last two resists 
are excellent for white re 
serves under deep Alizarin 
reds, and colours obtained 
from Alizarin bordcaux, or 
grenat, and aluminium mor- 
dants. When reduced with 
six times their weight of 
gum or paste, they give 
good wrhites under light 
Alizarin pink pads and 
covers. For deep pinks 
less reducing paste must 

bo taken. Citrate of ChrSiae re.swt under Alizarin Pink. 
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‘ 4 ' 

Print the above resists on cloth prepared in Tnrkey-rcd oil (2^-5 per cent, 
fatty acid) ; dry, and ovcr^print in steam Alizarin red, pink^ or^bordeaux as the 
case may bo; t^team for 1 hour in the “continuous steamer,” and then wash 
well, soaj[), and dry. Aftcj- steaming, the pattern printed in the resists has 
a deeaded yellow appearance, due to tlie presence of uncombined Alizarin, but 
on washing and soaping, the Alizarin and the soluble aluminium and tija com- 
pounds are ri'inoved entirely from the hbri', leaving it perfectly port' and white, 
(Coloured resist (‘Ih'cts under steam Alizarin ])nik “pads” ari'. obtained by 
adding citric acid to tlu' ordinary steam basic colour pastes. This style was 
largely [iractiscfl some years ago for ihe Kastern markets, and is stell produced 
in notable (piantitics, although it has lost somewhat m popularity as a standard 
style. 


(^)i,()iM:iu> Resists i sniut Si'kam Alizaion Tink 


1 

Ynu-mv S.A. 

ItLUK S A 

(JllSKN S A. 

f(!liinaclay 

70 

70 

70 

1 Watei . ... 

60 

()0 

60 

British gain juistn 

620 

620 ” 

619 

/Thiollavmc T, . . . . 

20 


14 

1 Now iii(‘lhylcny hluo N. 


20 

7 

I tbtrin acid . . 

: 10-15 

10 15 

10 15 

i Acetic acid h” Tw. . 

100 05 

100- Of. 

100 95 

Boil, Gool, and add — 

Tuuiiiii 50 pel cent, suhituni in acidic acid 

120 

1 20 

120 


1000 

1000 i 

1000 


Print on oiled cloth, dry, and “cover or pad” with a steam Alizarin pink 
containing S grins. Alizarin (20 pi'r cent, paste) per kilogramme of pi lilting 
colour , steam one hour without pressure, and then pass tin- goods through a 
solution of tartar (‘UK'tie to ii\ the basic colours; wash well, soap <it the open 
width, wash a.gain and dry. The above recipes w ill servi' for all basic, colours. 
If a stronger junk ground is padded (on tlie jinnting machine),' the jiroportion of 
citric acid must be increa.sed accordingly. 

White resists, and any steam colours deeper than the pink ground — ey. 
Alizarin red, chocolate, Logwood black, etc. — are ])rinted in combination witji 
blue, yellow, and green resists when a greater varuTy of colour is rcipnred. 

Another method of obtaining resist (‘ITects under steam Alizarin colours is 
based upon the emidoyment of direct dyeing colouring matters with disodiurn 
phosjihate as the resisting agent. This method does not yield very bright 
coVW's, nor is it of any great pracTical value, but it jiossesses a certain amount 
of interest, and may perhaps be of service in an emergency. 


PuOSl’UATK llnslSTS U.NDKH StEA.M AlIZAIIIX PiNKS 
Yei.low: / 30 gnus. LhysopheniiV (b 

) 30 ,, starch. 

1 bOO ,, 0 per cent, tiagacanth thicki'iiing, 

( 200 ,, water. ^ 

Boil, cool, and add — « 

f 50 ,, disodiurn pliosphate crystals. 

1 190 ,, water 


1000 
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Blue : — as Yellow but 30 gnus. Cliicago blue 6 B. 


Green • — 

(20 

„ Thiofiavine Sj 

1 10 

„ ('Inengo liliie. 

Olive: — • 

(’19 

,, (diryso]>hem^e C. 

10 

,, Chicago blue O.C 

% 

1 1 

,, dlen /,0 fast seaj’let -1 B S 

Brint on oiIihI 

#lolh, dry, and 

jiimt .\li7.ann jiiiik with 


steaiu OIK' lurin', wash, and soap 'riinusi^iti' ol soda has Ikm'ii s)iL:,;;('st('d for the 
same 'pui’posy hy A Seheuicr 

Coloured resists hy any pioeess aie not sneeesslnl undei stione, Ali/aiin reds, 
nor a.re they suitable undm’ steann Aliy, arm vadets (inai), on aeeoyut of the 
formation of him' taimate of non or of yellow feme phosphate. lienee wdiite 
resists alone are of any unport; 4 nee under Ah/arin reds, hoideaux, or violets. 

> > 

<■ • t 

Resists under Albmncn Colours. 

^ • 

Insoluble ])iguient colours, li.xed in steamiiie; by the coaaoilation of albumen, 
can be easily resisted by means of any substance capabh' of luniL'iim about the 
coagulation befoV' the albumen conies in contact with the aetii.al libres of the 
cloth. Vor this juirpose yaiie sulphate, eitric or tartaiic acids, and ammoninm 
nitrate have been found by e\[)ei‘ience to give the best ri'sult.s They a, re used 
either alone 01 ' in combination with one another and China clay The organic 
acids by themsel\es are only suilalile for jiale ultiamaiinc blues, and with these 
they produci' very good white resists. The cloth is Imst printed wilb the 
resist pastes, then dried and over pi iiited with a “ c.ovci " or “pad” rolh'r in 
the albumen colour, it is then sle.mied one hour, washeii, and soaped. 

IhOMENT Bksist W'iiiTi: 1. 

21(1 gnus, lilt late of ammonia (ervst ) 

11b ,, (diiiiaelav 

470 ,, watei 

ISO ,, daik British gum. 

1000 

l)oil and cool. 

White JtEsi.sT 1’ 11. 

300 grms. /me sulphate (cryst ) 

200 ,, China clay 

200 ,, citrate of .ammonia 3.C d’w 

150 ,, water 

150 ,. British gum. 

1000 

Boil a.nd cool. 

Any of the eitric acid resists used under steam jiinks may lie utilised for 
rcBisting ligiit shades of ultramarine blues*' 

Print the above resists on white cloth, dry, and cover m any of the [ligment 
printing colours given under tlie “ Steam lAtyle”, steam one hour, wash, and soap. 

Coloured resists are rarely produced uuder i^igmeut colour “covers” and 
“pads.” When required, tliey are belt olitained by ad(];ng ammonium nitrate 
to the ordinary steam printing piystes, such as Ali/.ann red or pink. With 
mordant colours whicli form fast zinc lakes, like Alizarin blue, the reipiisite 
amount of zinc sulphate to resist the pigment cqjuur acts also as a mordant for 
the blue, and no ammonium nitrate is required 
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Resists under Basic Colours (Tannin). 

Although antimony salts are the fixing agents par excellence for basic colours 
printed in combination with tannic acid, they are nevertheless, when used in 
excess, very etrioient, and i' fact the best resisting agents for those colours. 
The particular salts used arc sodium tartar emetic and oxalate of antimony, 
together with zinc suljibate and citric acid, respi'ctively. The white cloth is 
printed with the resisting paste ; then dried, and over-pnnti'd with any of the 
basic colour taumn pastes given in the .ection on the “Steam Style'’; steamed 
"one hour, passed through a 1 percent, solution of tartar emetui ; waslied, soaped, 
and dried. 

If the Piitimony resist jiastes contain, in addition to the usual ingredients, 
a little stannous ('hloride, they will serve as discharge's for any suitable Direct 
dyostutl' with winch the cloth may have bei'ii previously dyed , and if the basic 
colour “ cover ” also contains a corresponding ([uaiitity .f stannous ehloride, it 
too will discharge the dyed ground, and an I'lleet of a white. ])atteru on a coloured 
'discharged ground will be obtained 

White IIesist D.T. T. 


200 g 

rms. (dnna clay. 

250 

,, water. 

150 

„ British gum. 

200 

„ sodium tartar emetic (jiowder) 

IcSO 

„ zinc sul])hate (cryst.). 

20 

,, citric acid. 

1000 

Boil and cool. 

Resist B T, 

, IT. 

550 grms. waU;r 

100 

„ (diina clay. 

175 

,, British gum. 

150 

,, oxalate of antimony. 

25 

,, citric acid. 

1000 

Boil and cool 

Resist B.T 

111. 

200 grms. China clay. 

275 

,, water. 

125 

,, British gum. 

400 

,, sodium tartar emetic. 

1000 

Boil and cool. 


^Print any of the above on white cloth ; dry, and print any Itasic colours 
containing tannin ; steam for one hour, fix, wash, and soap. 

For obtaining a white discharge on a Direct colour ground with simultaneous 
resist of Basic colour cover, print the following instead of tlie above : — 

Resist Discharge Z. 

50 grins. China clay, 
xvator. 

British gitto. , 

sodium tartar emetic, 
citric acid. Boil, cool, afid add — 
stannous chloride. 


300 „ 

200 ,, 
350 „ 

50 „ 

50 „ 

l1^ 



STYLES OF PRINTING. 


497 . 


Print on cloth dyed with 1-2 per cent. Erika pink; dry and print a basic 
green containing hTiipin and stiinnmis chloride (f) cent.) ; Ht(*ani one hour, 
pass through a 1 })er cent. M)lution of tartar ciiu'tic, wash, find soa]). The 
ultimate result is a white ]):iW('rn on a i)ink and grec'ii groini<]. 

Multiple Resists p.nder Steam Colours. 

ft IS often i('([unK'(l ni to pi’odiu'e a white [latlern on a unilticolour 

giound (say a threi' eolom- stnpo or cIutK), coiiMhling of two or more (|nit( 
distinct classi's of .sli'am coloum • 

'rim following whil(‘ ri'si.^t p.mte will act clluaciilly under Alizarin rial and 
pink, hasic cnloius and jiigiiKait cohaiiN, so that it allinds a means ()f*|»rodueing 
the ofrect alluded t" aho\e , 

TiiienK linsisT Ivr.sisr 'I’/R 

200 grins sodihm tai tar eijJcLic , 

100 ,, (’hinuelav. 

l.oO ,, zitm .sulj)hati‘ 

2()0 ,, eitiate ol c|ii‘''iim K'd Tw. 

2()0 ^ wat(‘r 

100 Ih itish gum. 

lOOO Tioil and c()ol 

Print on oiled (doth. dry. co\('r with a threi'-eoloiir pattern in Alizarin 
pink, M ('til V Imu' him', and Pigment uiey (lamphlaek and alhiinien), or any 
other similar basic and pumienl eoloiiis, steam one liotn', wash, fix, and soa[). 
The o\a, late of antnnons HsisltPesml P li ) will also give a good white under 
either (or hotli) .\1iz,niii and baaie eoloms, hut not iindm slroiig pigment colours. 

Resists under Iron and Aluminium Mordants. 

These havi' already hemi dealt with under the "‘Madder Style ' (Pyed 
Styles, g.e ). 

Resist Effects under Insoluble Azo Colours produced on the Fibre. 

W}iit(‘ .and coh^iied reservi* or resist ('ll('ets ari' produce(l iiiider this impor-X 
taut class of colouring m;itt<'is hy {irmting, on naphlhol prepan'd cloth, eithrf 
(a) reducing agents like ^lallnous salts and alkaline snl])hites, which I'cdiice Mie 
diazo coinpounds, or (A) siihstanccs like tie' |)erhul[)hatos and citiic and iat^/iric 
acids, which greatly lelaid, or counteract ('utirely, the coupling ofj the 
naphtliol wdth the diazo compounds. Tannic acid is also an ctlicient riiyisting 
agent; and although it is unsiiitahle for white resists, it ad'ords a y(luahle 
meaiis^ for tin' production of daik, rich ha^- < < oloiir n'sist edect-s, vci^ fast to 
washing and so.ipmg. / ^ 

In addition to tin' above mentioned substances, various insoluble yMies, sncli 
as China clay, waxi's, and fats, are oftim iiicorporafod with the lyHist pastes, 
especially those us(m 1 for white ivsists. They act mechanically, ai/l exercise a 
beneficial inlluenec upon the ]>ci IccUkjsn of ♦‘he n'sist and the, ])nritA^ of the white. 

There are four methods in general us( for the resisting of /lyed insoluble 
Azo colours : — 

(1) Tin Kesists. 

f2) Sulphite Resists. 

(3) Tannin Resists. 

(4) Persulphate Resists. , 

Strong caustic soda has also been tried as a resist for ii/isolublo Azo dyes. Its 
action depends upon the conversion of the diazo cmupouXid into a nitrosamine. 
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The preparation of the cloth in naphtholate of soda, and the suhssqueift 
dyeing, are carried out with the naphthol prepares and . the i.diazo solutions 
already given ih the section on Dyeing, under the heading of “ Insoluble Azo 
Colours.” 

Tin Resists. 

The white and coloured resists obtaiiU'd, under dyed Azo colours, by' means 
of tin salts, are produced in larger (|uantities than any similar style executed by 
other methods. 

Stannous salts, and particularly stannous ehloride (tin crystals), cxereise a 
powerful action upon diazo conijioiinds, which they reduce to hydrazines wdiich 
arc iiicapa'blf' of eombiiiing with /j-uaplitliol; 

1 'secl aloiK', stannous chloride, while giving a perfeel resist, imparts an unde- 
sirable yellow' tinge to the white eJotb, wliieh caynot be ('asily “cleared.” The 
addition of organic acids — citric am^ birtarjc- obvijitestehis (h'feet , and as such 
ittads are themselves moderately good resisting agents, they geiim-ally form one of 
the ingredients of “ Tin Resists ” of all kinds. To obtain tlm bc'sl iv'sults, tbe “ tin 
crystals " em])loyod should be fresli ;in(l fi (■(> from all oxidation ])roduels , Ine salt 
must be readily solubb', and have no appearaiicf' of w hile elllore.sceiice. Needless 
to say, it ought also to be as white as [lossible ; fiiiy vollowe ii appearance is 
certain to give dirty wdntes, and liat, dull sliades of colour 

For coloured ri'sists, stannous chloride can be addl'd to almost any of the 
basic colour tannin jirintmg jiasti's, and m certain casi's to Chroiiu* yellow' or 
orange and Chrome green ((iuigiu't’s gu'f'u). W'ltli ibe last tin I'c, somewhat /oiaw 
colours are obtained, siiici' the addition of albuiiK'u is out of tlu' (pu'stioii ; but 
taking this into account, the colours are remarkably fast to washing — much 
more so than if printed on plain white eloth under similar conditions. Naphthol 
prepares eontaimng antimony salts an' always emplou'd for b;isic colour resists, 
and an’, moreover, the Ix'st in all circumstances, as they are less liable to 
develop brown stains in drying. 

White Hesist T.A. 

500 grms. 50 per cent, gum Senegal solution. 

400 ,, slaiuious (‘blonde. 

100 ,, tartaric acid. 

1 000 

White Resist T.R. 

( (100 gnus, glue-starch thickening. 

1 00 „ Cliina clay. 

I 50 ,, tartaric acid. 

Boat tine clay into the jiaste ; add tlie acid, and heat till it is dissolved ; cool, 
and add^— 

j» \ 250 grms. stannous chloride. 

ipoo 

(jLUK-StaiHcii Thickening. 

( lO'O grms. glue. 


]‘20k „ 

water. Soak till soft, then add 

250’ „ 

acetic acid 9° T w. 

90 

paraffui wax. 

285 

water. 


starch. t 

iOOO 

\ 


JBoil the whole until thk^glue is dissolved, .^nd^then cool. 
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Rksist I), (to resist both the ground and tlie basic colour reserves), 
f lOO^^rmf^ British gum. 

I 250 „ water. 

300 ,, sodiuiik tartar oiuetie. 

100 ,, zinc sulphate. 

50 ,, tartaric acid. 

Boil, cool, and add 

200 stanuoAs chloi ide. 


lyoo 

Besist 1) is used cliieily for small while objects in the “blue and red style.” 
(>>i,()n: Ki'si.sis wini Itvsir l>\rsnii'N, 


Stanm)\ki) FAmrs. 

Rki. 

I’lNK 

OllANCK. 

Ym.oow. 

Bj.uk 

(lltlCKN. 


4 





> 

RlHHkrmiie () f 

of, 

10 

5 




ThioiiaviiK! T. 

f, 

' 

■ 

15 

20 



rurohlucll (B.ASK) 

Brilliant giiA'ti • 




* 

J'2-5 

18 

Auranmiod. . ^ 

New inflnyli'iK! bluo N. 

’ 

... 



12 ‘5 

20 

Citiic acul 


or, 

25 

25 

Of) 

25 

1 Acetic acid D" Tw . 

‘JOO 

•JOO 

200 

200 i 

250 

200 

1 Stareli . 

100 

ll>0 

too 

1 100 ' 

100 

100 

Water ... 

, 15 

105 

1 55 

155 

100 

1 12 

I 0 })(!! cent. tiai^Meuiilli , ^ 

100 

140 

100 

<• 100 

100 

100 

j Boil, cool, and add - 







50 ))(*!■ cent tannie .solution (in aeolKMic 

id; :0)0 

200 

200 

‘200 ; 

200 

200 


soo 

800 

800 

800 1 

800 

: 800 I 

1 


For Printing take* — ( HOO grins aliove colour jiastes, 
( 20() ,, stannous chloride 


1000 


Other basic colours, such as Victoiii blue, Aura.inin(; <)., Aurainine cone,, 
Marino blue, J’hos]>hine, 
etc., may be also applied 
acCvirding to the formuhe 
given above. 

The w'hite and coloured 
resists arc printed on cloth 
prepared in a .'J per cent, 
solution of /i-naphthol corn 
taining 1 per cent, of tartar 
emetic j dried carefully in 
hot air or over rather cool 
cylinders, to prevent the 
tendering of the fibre, and 
various 
cording 


then passed through 
diazo solutions, ac 



'l>ii resist UTKler a-na|ihtliylariiirie claiet 


. to the shade of ground re- ^ • 

quifed. After dyeing, the goods are well washed, soaped, washed, and dried. 
' Jhe run thorough the diazo compound constituibes the dyeing, and is usually 
caii;ied ntit in a specially designed machine, to be described latex:. 
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TEXmE PRINTING. 


A type of the Pigment Resists is the following : ~ 

Resist Yeleow C. 

I 300 grins. Chrome yellow paste. 

1 75 n. 

I 425 ,, 6 per cent, trapicanth thickening. 

( 200 ,, stannous cliloride. 

1000 

Print exactly as for tln^ prei'-eding. Dry, dye, wash, etc. 



Kosists under a-naplitliylanni’e claiei 


Sulphite Resists. 

White K.S. — ( GSO grms. hisnlidiite of soda GG.C Tw. 

170 ,, water. 

( 85 ,, ])()lassium carbonaO' (05 per cent. KoCOj) 

Roil to ex[)cl carbonic! acid, cool, and add — 

100 grms. starcli. 

50 ,, Pintisli gum. 

1000 

Boil and cool. 


White K.8.Z. 


Boil, cool, and add — 


) 100 grms. water. 

) 200 „ zinc oxide. 

50 ,, starch. 

1 15 „ , 50 per cent, gum Senegiil solution. 

5 „ paraffin wax. 

30 „ Turhey-red oil 40 per cent. 

500 potassium sulphite 105° Tw. 


1000 

White K.S.M. : — 1,800 grms. potassium sulphite 105° Tw. 
{ 200 „ British gum. 


Boil and cool. 


1000 
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Coloured sulpl^iie rcsistfi with pigments are based on the following typo 

Blue K.S.U. • — j 250 gnus. Ultramarine blue. 

■ 40 . „ glycerin. 

I 1()() ,, water. 


Boat up to a paste, and add- 

• 150 ,, 0 per cent tragai'antii tliickt'inng. 

150 • „ 50 ])('!• cent. all'Miiu'n snliilion 

250 ,, potas^um sulpliite 105" Tw. 


1000 

SnlphiO^ resists are ])nnted on nepiilholated cloth, dried, and tlu'if dyed, etc , 
as usual, (ailoured resists an' given a ijuick run through the lajud agei' to fix 
the pigment, and afti’i wards treated as ul)Ove 

lliah'r i’ara iiitrauilinc red sup^^utes gi' e a belter white than tin crystals, 
hut uiuh'r a-naphthylainiiK' clarets the reverse is tlie case. 


Tannin Resists (llollfs it' Co., (Jerin. I’at. 1 l!l,2’h^) 

Owmg to tlic fact that tannie aeid does not give a pure white resist under 
the Azo colours, the tannin resists an* only siiitahle ioi’ the [irodiiction ot dark 
Yich colouvni<js. 111 blue, green, pink, and' yellow, in eonibinafiou with, and on 
grounds of, various Azo colours Coi this styh' ol work, howi'ver, the\ aae inucli 
■’perior to the coloured tin resists, which, at tlu’ir best, an* only capable of 
'ding light and model atcly.f.ist shades, toi the nnavifidable precipitation of 
olour lake— a double taiinate oi tin and colour basc~iii “ 1 iii Kesists 
^•s the possibility of ol»Umuig dark colours of suihcu'nt fastness to 
by tins melbod. On tlu' contrary, with “'I'annm Ki'sists” no such 
u takes ])lace until the ])rintod goods are steami'd, so that the colour 
'I’oduci’d on the fibre itsi'lt, possesses the maximum degiee of 
Miig 111 order to secuie tlu' most ])ermaneiit results, tlu' 4 annin 
''c most part, jirint-ed on na])hthol prejiares contaiiiiug alumina 
Coth ol which form insolubhM.annates. 4 he fastness ol the 
^ a increased by a run through tartar emetic, after dyeing 

^ .fins , but, as a rule, this is not necessary. 

^ uaphtliol jirepare is the following; — 

,iioL Prepahk 4’.1(. 

( 25 grms. /:imaphthol U. 

1. 40 ,, caustic soda 5f)' 4'w. 

I 120 ,, hot waiter. 

( 25 ,, aluminium hydrate 5^' p''r cent, paste. 

20 ,, caustic soda .‘IG" Tw. 

II. [250 ,, hot water. 

.40 „ ricinoleate of soda 50 per cent. 

75 „ G per cent, tragacanth thickening, 

10 ,, tartar emetic. 

12 ,, tartaric acid, 

ni.'l 50 „ glycerin. 

80 ,, caustic soda 4G" 4'w. 

250 „ water. Make ^le whole to — 




1 litre 


Mix L, 11., and III., and heat gently until •the solution is allowed to travg 
' watejr to make up to volume. -cbol Azo colour to 





3n cloth prepared in the above solution, the following ^Bist coloni^ naay 
be printed ‘ . 

Tannin Resist CoLouits. 


(l 

Rohk T.R. 

Ykllow T.R. 

GllEEN T.R. 

Blue T.R. 

Rliodartnne G G. rxtia 

1.5 



- 

... 

Auruminc (coiicciiiratcd) 

‘ ... 

25 

i5 


New nu'iliylcMie Ithm N. 



6 


Marine blue S (G(‘,ij'y) 




12 -5 

Brilliant green eryst. e.xtia . 



5 


Bure blue M (IbA.S.F.) 




12-6 

Crystal violet 0. . 




5 

Acetic acid 9'’ d’u ... 

‘250 

•250 

250 

240 

Acetin .... 

50 . . 

• 50 ^ 

50 

50 

"Water ... . . 

.. 240 • 

230 

230 

200 

vStaicb .... 

120 

120 

1*20 

TOO 

6 })er cent, tragacanth 

100 

100 4 

» 100 

100 

Tartaric acid 

25 

25 

25 

: 'iO 

Oxalic acid 




! 50 

Boll, cool, and add — 



. , 

1 

1 Tannin 50 jar cunt, sol (in ucelic acid) 

200 

200 

200 

; ^ 200 

• 

10(10 

1 1000 

1000 

1000 

1 




1 

. .. 1 


Prini on napliihol prepared elotli (Naphtliol JVepare Tdl. for preference); 
dry and steam 2 minutes in the rapid ager , develop) the ground sliade liy a run 
througli the reipiired dia/o solution, and then pass, if re<juired, tlirough a 2 per 
cent, solution of tartar emetic at 40'’-r)() ’ 0 ; wash well, soa]), and dry. 

Otlier naphthol prepares may be used, but the above is one of the best 
for resisting the detrimental a.ction of hot steam. In order further to reduce 
the unfavourable iniluenee of steaming on the depth of the A/,o colour grounds, 
the goods must be prevented from coming in eontaet with the copper guide 
rollers in the rapid ager. Hot metal, especially in conjunction with steam, 
acts injuriously on the naphthol prepare, and gives rise to irri'gulantics in the 
dyeing operation. For this reason, therefore, the cloth is bffst insulated from 
the guide rollers by fixing lengthwise on the latter a series of wooden bars, 
thus converting them into a sort of wince. 

If it be reipiired to work a n'sist white in combination with tannin resists, 
the White Resist K.S.Z. (Sulphite) is suitable. On T’ara red grounds, claret 
and black are obtained by printing a-Naphthylamine claret and A/ophor 
black respectively ; a brown, by printing a tluckened solution of Brown salt R. 
or G. On claret grounds, only a fairly good red is obtainable, and that by' 
employing a tannin resist colour containing Rhodaminc and Auramine, or other 
suitable yellow and red basic dycstulfs. All these colours may bo printed on 
naphthol grounds along with any class of resists, be they tin, sulphite, or 
■^annin ; but the tannin reserves cannot bo employed along with tin resiste' 
ce the latter cannot be steamed Without tendering the fabric. 

"or a white resist under both the Azo colour ground and its printed resist, 
0. (sodium tartar emetic and tin crystals~seo tin resists) is first applied 
^ phtholated cloth, which is then (Jried and treated in the way descrilaed 
are must be taken to reduce the' quantity of tin crystals to its 
nt, otherwise, in steaming, the c^oth is liable to be tendered. 
ly small objects, spots and the like, are printed in Resist B/ ' / 

-j ,, , , v of working the tannin resist inethod is to print 

Boil and cool - jp,. for ^ Jicfnr, 
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washing, to prepare the goods in naphthol, dry and dye up at once in the 
diazo solutions^ *T*lie preparation in naphthol, ij not done on the printing 
machine, is carried out on a jiadding mangle, tlie bottom sqtu'ozing bowl of 
which works paril}^ immerstftl in tl»e naplithol solution ; the goods pass straight 
througli the nip,” face downwards, and arc imjir^gnatcd by tlic lujuor carried 
up by^the bottom bow], wlncli, as a rule, is w'rap})ed with sc'veral thicknesses 
of calico, III (irdi'r to transfer .1 sudlcic'nt quantity of liquor to the cloth. By 
this method of w'oikmg, it is not possible to print msolubh' Azo colours in 
combinatiow with the resists 


Persulphate Resists. 

The ciiqilovnu'iit ul piu'sulphates as n'seiwing agents is, 111 praetua', restriciea 
to one styh', iiainel/, t!ie prodiietioii of blue and led ellects, olilaiued l)y jiriiiting 
a Diaiiisidiiu' eop[)ei blue contaii mg a peisulphate on na])hthohLted cloth, 
followi'd by a nni tlii'ough para^iitro dia/.o bcii/.cnc for tlii' (h'vclojimeiit of 
Para red (Scha])pi). • 

'flio presiuice of persiiljihates m the blue printing paste has no nijiirious 
effect u[M)u tlio eoiiplmg of the ti'li'a/.o emnpounds of Phamsidiiie with the 
naphthol m tiiy prep, ire , but, under the mlliiema! of tie' hi'at 111 the drying 
appar.'A/Us attached to the ])riiitmg machine, tie' persulphate oxidises any 
exccns of naphthol thaX may remain on tie' piiiited jiails, so tliat no Para red 
forms (Ul these in tie' suhsi'ipient d('\ eloping iiath The hiiu' naphtiiol A/o dye- 
stuff of 1 haiiisidmi', alii'ady (;\istma 011 tie' hhre, lemams unalh'cti'd in drying, 
and conscipiently the iilliinatt' result is a bliu' p.itteni on a led ground, or 
rice ccc.sd, :u'eoi((iug to tie' paTletn printed m blie' * 

In ordi'i to pii'xciit the “dulling’' of tie' ri'd by the copper salt vvhicb ' 
dissolves (uit of tie' bliK', tie' usual de\('loping ba,th of dia/o p iiitraiiiline is 
modihi'd by lie' addition of aminonium oxalate, and tie' s.ine; leldition is made 
to tbe lina! soapiiej, lepiois 'bbe goods, too, arc dcvelopi'd b\ p.issmg straight 
through the ‘Anp’’ oi the maiigb' bowls, insU'.el of tbioiigh Lie' lupeu' in the 
box beiK'ath. 

d'ho following ri'i'ipi's b;i\e given good results 111 [iracticc — 

Nai’Htiioi, IhiKi’xHi': P It 
Lhb grilles, ji naphthol 
40 ,, caustic soda dib’ Tw 

Hot) ,, hot wat('r. 

50 ,, 4'urkey red oil B) jx'r ('('ut. 

55 ,, acetate of soda. Make to — 


1 litre. 
Blijk B. It. 


I It) 5 gnus, Diamsidiiu’ salt (powderb 
J loo ,, hot wall']' 


12 ,, liydrochloric acid 50" Tw'. 

Dissolve, cool, and add - 

200 gnus, ice • 

5! ,, nitrite of soda solution 25 per cent, NaNOj 

Allow to stand some time, then add — .. 

f)40'5 gnus, thick flour paste. • 

50 „ persulphate ot potash crystals , 

50 „ tfupric chlorjde 75'*Tw. 


d ^. 1000 ^ ' ^ ^ _ 

a: ^ with a little water or tliiokerOtig. 




is allowed to trave_ 
/htholAzo colour to 


K 

travel ^ 



§04 


tkxtSle printing. 


Red Developing Bath. 

( 14 grms. Paranit^anilinc, 

^ 75 •„ hot water. 

( 2(r4 „ hydrocliloric acid 30" Tw. 

Heat till dissolved, then oool,Uiid add — 

150 grins ice. 

And then, at not above 2‘' (1., — 

29 gnus. 25 ])er eeut solution of nitrite of soda. 

Allow to net 15 niinuO's, stirring at freipient inteivals, then strain and add-- 
500 grins, cold water 
do ,, acetate of soda. 

20* ,, oxalate of annnonia crystals, and sntHcient water to bring 

the whole ii]) to 1 litre. 

1 litre. , , ' ' 

On cloth padded in Naphthol I’rejiare B. K., jiiiiil Blue B. B., dry (juickly 
over cylinders or in hot air, cool tlie goods, and jiass them at once through' the 
above dovc'lo])iiig bath, wash them well in the open width witii plenty of 



running water, and then soap at 60° 0., also in the opim width, through a 
Bob:‘tion of soap containing 0 5 per cent, soap and 0 2 per emit, oxalate of 
ammonia; wash, and again soap at 60" (1 for 15 minutes in the rope state, 
and with a soap liquor of the same composition ; finally, wash well and dry. 

With the single exception of “persulphate resists,” all other Insoluble Azo 
nr resist styles are dyed with the several diazo solutions for which formulae 
een given under “The Dyeing of Plain Shades with Azo Colours.” 

I grounds : — Paranilraniline. 

(j-Naphthylamine. 

Chloranisidine; 
o-Nitrotoluidine. 

Benzidine. 

mixture of Benzidine and o-Nitrotoluidine. 


nt, 


Boil and cool. 


dy O’ 


up 
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In all insoluble Azo colour resist styles the dyeing of the ground, unlike 
that of plain {fliadt'fi in which the ' 
goods pass througli the dye licpior, 
is best carried out Ity nundu^ the 
printed ])i('ees directly la-twei'ii the 
bowls the padding mangle, the d^ e 
liquor lieiug supplied to llieiu (utliei 
by means of a pei*^braied [)i])e, 01 
from an (Uidless woollen !)l.mket eii 
culating boitween the manule howK 
and the lupior in tlu' box below. In 
both eases the washing, ('te., aiiangi'" 
ments are tin' same Th(‘ t w o a( cotii 
panying diagrammatie ski-Ulw^s will 
make the woiking details ol thesi^^ 
machines sufheiently (di'ai. 

1^ iig. To A A ti'iuesimls the 
printed cloth jiassiiig through the 
machine, prmt(*d side to tlu' lowm 
bowd ; Jill the ‘mangle bowls, both 
of syeitmore, wrappial wuth se\eral 
thieklK'SSiN of I'alieo , ( M ' the woolhui 
colour-feeding blanket , and 1) I) the 
colour l)OX beiu'ath. 

In tig. 7(), which shows m section 
the full ari'angemmit of a dyeing 
machine for lesmwe styles, A A A 
represents the cloth running m the 
direction of the ariow , II H, th(' 
mangle bowls, the u[>jin' m/c ol 
sycamore wra[)ped with calico, the 
lower one of co[iper woikmg half 
immersed in tlie dye liquor which 
runs off the cloth , (!, the )>ertoia,ted 
pipe which sup[)hes the dye liquor 
to the cloth ; D, a trough to cabdi 
the excess of iKpior, 0, the over- 
flow pipe of I) communicating with 
the tub F, ill which the dye liquor 
is collect'd, and Irom which it is 
ladled again into the vessel com 
nected wuth the perforated sujiply 
pipe C : a brass doctor to clear 

the copper bowl JJ of any colour 
tliat may be transferred to it trom 
the printed cloth, (IG, hot water 
washing becks, 11 IT, serii's of hot- 
water “spirt pipes”: S, soaping 
beck ; M M AI M, sipicc/.ing Jiowls, 
the top one of rubber, the bottom 
one of copper ; VV, a cold water 
washing beck fitted with squeezing 

'’“"K cloth, after parsing through the first pair of ^ 

some diBtonoe in the air, in order to allow timGor tt'® «‘‘Pl>ttol A.o colour to 



Fig. — Dyeing and washing machines for Azo resist styles. 



Ice- 

detelop completely r The rest the diagram is self-explanatory. It nray be 
noted that each pair of squeezing bowls is fitted with screws and lever pressure, 
so that they may be regulated as required for tliicker and thinner cloth. 

The use of padding mangles constructed on lines similar to the above over- 
comes two of th(i most seriou^'difiicultics that are likely to be encountered in the 
dyeing of Am n-sist stylos. In the first plac(', regularity and evenness of 
colour, botli as ri'gards depth and shade, is ensured by reason of the fact that the 
dye lupior being used in small (piantities, must be freshened up at very short 
Intervals, and consequently the accumulation of tin salts in the bath ks prevented, 
and with it the destruction of the diazo solution , secondly, the “marking off” 
of tlic printed pattern on tlie ground colour is also avoided by the manner in 
which the cloth runs through the machine.''' being passed through the howls 
face downwards, any “marking oil” takes place on the fei'ding blanket or the 
lower co])pe-r howl : from the first, the stannous chloride is v ashed off or 
neutralised in the dye liquor, which suffers a htth', Imt is renewed too rapidly 
to show any apiin'ciablo loss of tinctorial strength , and from the second (copper 
bowl), tlic stannous chloride, colour lakes, and thickening are either naiiov'^d in 
the same way or scrcipcd off altogether by the btass doctor (E, fig. 70) 

Modifications of the Azo Colour Resist Style. 

There are two useful methods of jirodueing resist I'U’ecls under figured or 
patterned grounds of insolubh^ Azo eoloiirs. In tlu' first, used mainly lor white 
resists, ])lain bleached cloth is first printed with a tin or a suljihite resist 
while, then dru'd gently and corem/ with a fine all-over pattern in a tliickeiied 
solution of /i-ua[)htho1 Ih'reatter the jiioet'ss is identical with that for dyed 
grounds deserihed above. The na])htliol printed pieces ani dyed in the padding 
machine with any smlahle dia/.o solution, well washed, soured if necessary to 
clear the white, widl washed again, soaped, washed, and dried. In the second 
and more largely tuiqiloyed metliod, the goods are prepared in the oixlinary way 
with na])htliol After drying, white and any sort or numht'r of coloured resists 
arc printed, and then the wliole is over-printed 'or “covered ” with a fine pattern 
(check, zephyr, fine line or delicate scroll) in (uther I ted l‘.N. or (daret A.N., 
according as Tara red or Naplithylammc claret is reipiired in the ground, floods 
printed with tin resist colours arc now passed at once through tartar emetic 
(H gi’iiis. per litre), wadi washed, soaped, washed, and dried. Tannin resists 
and coloured sulphite pigment albumen resists require steaming for 2-3 minutes 
in the rapid ager before they are washed and soaped. Tannin resists are 
fixed like tin resists in tartar emetic before washing. Jly operating in this way 
' great variety of very pretty fancy effects are easily obtainable 

By combining the Azo resist style with the chlorate discharge on Indigo it 
■ ^ssihle to obtain many curious mixed effects in red, chocolate, blue, white, 
^TT^dlow, effects which are suitable for the Eastern and West Coast of Africa 
sov ion qq^Qy^i styles depend upon the opposite behaviour of Indigo and Para 
ammonia, o.xidising and acid-reducing agents. Indigo is destroyed by the 
W tl th practically unaffected by the latter, whereas Para red is prevented 
nr resist latter, and, wffien once formed, is almost entirely unacted 

^ ^Amer at the strength used to discharge Indigo, 
gi en ^ rf;sn 7 )L('‘ of the operations necessary to the production of 

f^i’oun discharge ’■effects on Iqdigo and Para red. 

WniTE;^^ „ th a light shade of Indigo. Dry. 

'Til ” naphthol. Dry. , , , „ : 

■iy p nous chloride resist white. (White Resist 498.) ^ 

\v V ^trO'diazo^enzene (14 ^ *' 

Boil and cool. At 
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appeaianoB of a dark chdcolato pattern on a light blue ground. The oliocolato 
lesults from tite yuporposition of rod on blue. • 

(5) Print Chlorate white and Chlorate yellow (see below) with a two-oolour 
pattern of such a deyi^n as%ill onHiire the fallini^ of the two colours over both 
the blue ata] chocolate. 


(iHLOl^ATl!; DlSCllAUOES 

WlIITK. 

\k\a.o\\. 

Water * ‘ . 

17d gnus 

llfT) grins. 

Ih’dish gum 

1T)(» „ 

iso' „ 

(dikirate of soda 

100 „ 

100 „ 

bead nitrate 

„ 

175 ,, 

Boil and add 

(Wile acid . 


;,() „ 

Oool and add • 

Bed prussiale b'l potash 

-h ,, 

jO ,, 

Water 

100 „ 

.50 ,, 


1000 

1()00 


(()) Steam *4 -0 mimites, or loss, in the rapid am'i Tins diseliarfies the 
lndi}j!|^. •leaving, at this staue, a red \\ht*ie the ('oloiirs laJl oii tlie ehoeolatOj and 
a while whei’i' llu*y fall on the blue 

(7) Cash iliroueli a solution ol sulpliair of soda^ (Titl 'Jims, (dauber salt, 
and ’if) |j:nus sulphuric aeid IhS d'w piu* litre) at 40 (■ . wa^h well. 

(S) Chrome 111 a p'U ctad. solution of luehromate of soda luml I'alised with 
ammonia, treat lor f) S mmliles at 10 C, vasli uell! and diy li for yellow. 

If oranjjje IS 1 epuiri'd, tie.it lurthei ior I niimite in a hath contamiiif..; 10 }j;ims, 
biehromale and 10 j^ims (|meklime ])er litre ol wati'r at the bod , wash again 
and dry. 

It the first and seconil patterns consist of longitudinal and transverse stripes 
respectively, the ultimate etVect of tlu‘ abova* series of opeialions will be that of 
a six-colour check, iiaimdy, the ori|;mal blue of the giouud, white and yellow (or 
orange) wdiere the bbm' has been disfdiarged, red where the ebloiate wliiio 
has crossed the ehocolate formed by red falling over blue, and a reddisb-orango 

or a scarlet where the cldoiateyi'liow (or oramge) is Hnper[)osed on red 

The same result is attained by printing Para red on tbo napbtliolatod 
Indigo-dyed eloth instead of the Uesist Wdnti' T P With the exception oi 
dyeing, winch in tins case is mnicces.sary, the lest of the proce.ss is precisely as 
above. 

Resists under Nitroso-blue. 

The formation »)f Nitroso-bliic, winch ju-odiic.ed on the fibre liy the con- 
densation of the mtroso bases of teitiary amiwes with jdiciiols, can be prevented 
by means of reducing agents like stannous salts and alkaline sulphites, im 
this property is ba.scd the process ol resisting Nitroso-hlue. , t . 

The cloth padded in tie* Nitroso-hlue hath is carefully dried in the liot flue 
and then printed with the resiyt pastiiif; steamed for d minutes in the rapid 
ager to develop the blue ground ; passed through a solution of tartar emetic 
to fix the colours, and then washed and»soaped. . , . . 

“Tin resists ” are only suitable fj/r coloured etlects, since they give an impure 
white, due in part to the presence of tannin in the bh»e padding liquor, and m 
part to the yellow tinge always given by tin salts to white calico. ‘ Sulphite 
resists,” on the other hand, yield a perfect white ; but as they do not destroy the 
the white is apt to become tinted ^ith blue, from the loose colour 
'lAdvedtem the cloth during the waging o^ui^wns. Nitroso-blue, being in 
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point of fact a basic colour, is precipitated by tannin, so that if any tannate of 
antimony is left on the white reserved portions of the cloth, i't*acts as a mordant 
for the colour washed out of the ground shade. In many oases the ground shade 
loses no colour at all in washing, and in such cases a simple “ sulphite white ” 
may be used with success. the other hand, it is always safer to guard 
against any jiossifde chance of the “white” being soiled by adding sutficient 
caustic soda to the sulphite to effectually destroy the tannin. In this way 


only can perfect white resists be obtained wdth certainty. 

A fruitful cause of imperfect wliite resists under jNitroso-blne is to be found 

drying of those lilues is always 
temperature as possible ; and if 
; a bright yellow colour without 
vailable, cylinder machines may 
rnp]Md with calico, and the rest 
With c}dinder diying, a white 
adding in the blue lupior: this 
e cannot de\''elop on the prhited 


lave given good results, and will 
illustrate the principles of the Nitroso-blue Kesist style: ^ 



NiTIUJSO oh ItKSOia’lN lh;UE PaDIMNO LigUOU 1. (fOH li0T-\llJ i)llYIN(l). 

j 21 gnus. Nitioso base M. 50 jier cent, paste (llochst). 

00 ,, warm wa,tor. 

( 10 ,, hydrochloric acid 30° Tw. 

Dissolve and add — 

J 20 grins. Uesorcin. 


1 TiO „ 

water. 

( 35 „ 

tannic acid. 

1 35 „ 

water. 

70 „ 

10 per cent, solution oxalic acid. 

50 „ 

G [ler cent, tragacanth thickcming. 

39() „ 

water. 

Mix well, and hefon 

1 use stir in for some time-- 

10 grrus 

phosphate of soda. 

240 „ 

water. Make up to — 


1 litre. 


NtTROSO-BlUE rADDlNG LlQUOH II. (fOK CYLINDER DrYINu) 

( 25 grins. Nitroso-base M. 50 per cent, paste. 

30 ,, ortho-phosphoric acid 50 per cent. 

( 75 ,, warm water. 

j 20 „ Resorcin. 

I 50 ,, water. 

I 50 ,, tannic acid. 

( 200 ,, water. 

{ 5 ,, oxalic acid. 

200 ,, water. 

50 ,, 6 per cent, tragacanth thickening. Make up with water to — 

1 litre. ^ 

Pad the white cloth in either the above solutions, dry gently, and print 
on any of the following resists 
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White Resist I. 

250 British {^uin (powder). 

750 ,, potassium .sulphite 00" Tw. 


1000 

Heat to 70" C. and cool. 
Resist 11. 

(225 grins. Bntisli gum* 
(powder) 
potassium sul- 
])lute 00' 
1Rv. 

caustic soda 
00' Tw. 


GOO 


175 


1000 

Heal to 70" C. and (tiol 
White Ivcbist II. IS the 
•most goueralh^.usi'ful. Col- 
oured resists aif made from 
basic Bdlours , they contain 
no tannin, as tlicrc' is suHi 
ciciit for their fixation in 
tlie hliu' padding Ikjuoi. 
or potassium sul[)hitc. 



Siilpliit*' lesisl under Niti ()st)d)lue 
riu' resisting agent may he either stannous cliloridc 


I Aurainiiie 0 
Khodaiimie C 0 I’sti.i . 
New' uietliyleiu) hlue N. 
Pirilhiuit green cryst exti.i 
Acetu' ucid . 

Citric acid 
Water . 

.Starch . 

() per cent, tiagaoanth 
‘^Acctin .... 
Boil, cool, and add 
Stannous chlondo . 

Acetate of soda 


'I’lN Ri.sisis. 


Him N. 

I’lNK N. 



Yei.luw N. 

(JlU KN N. 

Bi.uk N. 



30 

20 


.r, 

To 


10 

io 

200 

200 

200 

200 

200 

25 

25 

25 

25 

25 

355 

355 

355 

.355 

375 

90 

90 

1)0 

90 

1 90 

150 

170 

B50 

] 50 

i 150 

50 

50 

50 

50 

15 

50 

(iO 

50 

: 50 

i 55 

50 

10 

50 

1 50 

L 

50 

1000 

1000 

1 1000 

1000 

1 

1 000 9 
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The followiiifi coloured resists are lascd ..[.on the i.i-ooess , 

Messrs Memtcr, Lucius .t ISruiiiii!;, the patentees of Nitrosi, t.luc. llie 
briL'ht, fast colours, and a sl.arp, ♦lear-ciit iinpressioi. of the ‘‘"h'g'’ ■ . . 

composition tlioy consist essentially of basic coloiirinS matter, thieh 
sulphite of potassinn. The addit*... of antnnony ..dts ,s not 
but it adds to the fastness and brightness .^f the colours, and 
adTantage. 



JIO 




Coi^ijRKD SiTirHiTE Resists B,S. 


• 

Red. 

PiNJC Yellow. 

f * 

Blue. 

« 

Green, 

Olive. 

Aiiramine 0. . . . ^ , 


30 


20 

23 

Rhodamiiie 6 G extra 

‘^5, 

15 



1 

Malachite green cryst 


• i • 

- 

10 


New rneiliyleno blue N. 


1 

io 


6 

Water .... 

200 

215 200 

220 

200 

200 

•Glycerin 

a JIO 

30 30 

30 

36 

30 

Thickening A.T. . . . * . 

590 ! 

.590 590 

! 590 

596 

590 

PptaHsiuni Hulphite 90"T\v. . 

• 

150 

150 150 

150 

i 

150 

160 


1000 

1000 jOOO 

1 

I 1000 

1000 




* 

_ 





Violot -^-mixture's of pink and ])luo* 

Brown ,, red, }xdlo\v, an(] a little bliii'.' 

(.)ran< 4 e— ,, red and y(dlo\\ . 


TmcivEiNiNo A T. (for above). 

40 ^o'lns. antiinonin. 

800 ,, water. 

50 ,, starch. 

200 ,, () p(;r cent, tragacantli tliicKemi 


500 Boil and cool. 

After ])rnitin,<( either tin 
or sul[)hite resists on the 
clotli ])added in Blue litjuor 
1 . or 1 1 ., the goods are dried, 
and steamed for 3 minutes 
in tiie rapid ager at 100“ C. , 
then passed through a tar- 
tar emetic badh, and finally 
waslied and soajied. 

For oijtaining white 
etlects by jirinting on plain 
clotli before [laddmg in 
Nitroso-bliie, either of th© 
two following resists are 
suitable. Both yield a good 
white, and both withstand 
’ the run through the blue padding liquor, and drying over steam-heated cylinders. 

< Resist White III. 

55 grins, glue. 

180 „ water. 

How to soak until the glue is quite soft and then add - 
200 grins. British gum. 

805 „ water. 

80 ,, acetic acid 50 per cent. 

70 „ sodium tartar emetic.* Boil, cool, and add - 

, 120 ,, stannous chloride. 

^ 40 „ acetate of soda. 

Pad the 

on any of the foU 



Red and Green resists under Nitroso-bliio 
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, Eesisi' White IV. 

/ 150^giy:iiH. China clay paste 50 per cent. 

) 170 ,, water. • 

\ 90 starch. 

V 220 ,, gimi Senegal 50 jx'r cent, solution. 

Boil, turn off- steam, and whilst hot add i 

• j 20 grms. white wax I ^ , , , , 

‘l 7a' . t.nn„.v,„„. 


1 75 ,t tur|K*tnii' ( ' •’ 

Mix well ill, cool, and add — 0 

^275 ^rnis potassium sulphit(> ‘.[0 Tw. 


1000 

Print on plain w hil(‘ cloth , diw well, and thi'ii pad in Nil-roso hlue 11. in a 
mangle similar to that usim^ ioi V/o colour lesisls, div at once, Imt not too 
hard, over a cyimder‘'drvnig lu.ff-hme, the lir^t four c\lmdcrs of wliich are 
wrapjxvl with calii'o. Tlum stoam^l'or 5 miimtes m t lu' rapid ager at 100" 0. ; 
passthrough a solutitin of tartai emetic . w.ish woH, soap, w'asli, :ind dry. 

The Nitroso liliie stxle Ihids its chief application in the production of 
flannclctti' gooiis, and (‘spi'cially ol those m winch the [ii niteir[)al tm n is “raised” 
tlirough to the'i>)a(‘k of the material 


Aniline Black Resist Styles. 

The nitiodiu'tion hy laghtfoot, 111 ishd, of a piactical method of printing 
Aniline hlack, almost immediately sllgg;..^ted to ealuo punters the desirahility of 
producing white and eolomed*('lh'ets indei ju’inti'd “eovtus" and “pads” of so 
important and fast a colour. The ti it expei lment^ in this diieelion wen' hasefl 
upon th(' fact that Anilim' l)lack .s an oxidation product,, ju'iiee tlie earliest 
resists consisted 'of redutmig agents Lati'i on it was. a, '' ' ' ‘ ' 

presence of a mini'ia! ai id, 
dissociation of an uiistahle 

oxidising to developn^^^K^^nJ^KaH^H^B^^^^^^^^^Bier 

neutralising siihstances, therefm 
tion w'ith reducing agents, 
parts printing 

sod a^ 
obtained ; 

his welhknowii process that the 

in the calico jiriiitnig industry. Vp to that time it had only hi'i'ii possihle to 

dye the cloth on oiu' side, and tint hv means of printing with a “pad roller.” 

The goods were first punted v ith a resist, then dried, and padded witli thin 

Aniline black jiastoon the prnitmg inaeliiic' In 

the second printing is dispensed with, the clot 

through a solution of Aniline, containing ah' tl: 

formation of Aniline black when the cloth is sulis 

the material is dyed uniformly on both sides, and 

than when the hlack ground is printed hv machit ^ 

Although all patterns on Aniline black gron .ed by 

direct printing, arc obtained hy means e sort or 

another, tliey are classed in two dillcfcnt ca,te}j their mode 

of execution. If the resist pastes* are printca 1 ,efore the black 

padding licpior is applied to it, the effe^itM so oh • p'Jaow'ii as “resists”; 
if, on the contrary, the cloth is padded with the pfor before the resists 

are printed, they are known in the trade as “d .ges.” Properly speaking, 
they are not discharges at all, for the black is onl / developed by steaming after 
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the “ resists ” have been printed, and is not developed on thd printed parts ; but 
the term “discharge” is useful to distinguish between the tvyo luethods. 

The resist and the “discharge” processes both have their advantages and 
disadvantages. In the first, pure whites and bright colours are almost always 
obtained without the slightest difficulty, but the impression of the pattern is 
often lacking in sharpness. On the other hand, a crisp detinition of the design, 
with clear-cut edges, is characteristic of the “discharge ” process ; hut unless the 
utmost care is exercised at every stcj) in its application, the whites and colours 
are very liable to become dull and dirtynn appearance. In spite of its greater 
difficulty, however, the “discharge” process is usually pn'ferred for high-class 
work, because, when emjiloyed under favourable conditions, it yiekls colour effiects 
of greater depth, richness, fastness, and variety than can be obtained from the 
resist process. 

Prud’homme Aniline Black Resist Styles. 

Prud’homme’s original process is still in iise at tlu; present lime, but many 
improvements and some modifications of it have been iptrodiiced by various 
chemists and practical calico printers, most of the improvements having heen 
effocted in the direction of applying new colouring matters and ditiereiit resisting 
agents. 

Briefly described, the process is as follows • - The whiti' bleached cloth is first 
padded in “ Prnssiate black ” (Aniliiu' hydrochlorKh', chlorate of soda, and 
potassium ferrocyanide) , it is then gently dru'd, caic being tslo'n not to oxidise the 
Aniline, and then printed u ith the resist pastes, dried, and steamed 1 minutes in 
the rajnd ager to develop the black gioui.«l and to fix tlu' ix'serve colours ; finally, 
it is “chromed,” \\;ishe(., soa[)ed, and dried. This method of working constitutes 
the “ discharge method ” so called 

The resist nu'thod is almost identical with the above, e\c(’])t that the resists 
are printed on [)lain white cloth, well dried, ^1 sometimes steamed, then padded 
in the black liipior, dried again, steamed fl^ljimutes, “chromed,” washed, and 
soaped. V 

Resist colours for the discharge procossB ay (uther (;ont:un, or ho entirely 
free from, insoluhlc plasticities, hut those the resist ])ro(^ess only give good 
results wiicn they contain i^muhle resisting agents such as zinc oxidi', chalk, etc. 

The most commonly resisting agents are zinc oxuh', znie acetate, 

sodium acetate, magnesiiniH|cetate (all of which neutralise thc' acidity of the 
black), and sulphite of jiotatfand sulphocyanidc of potash, winch act as reducing 
agents. 

Por coloured resists, a good many colouring matters arc available ; hut, witii 
the exception of Basic colours, Ifigmcnt colours, and Direct coloui'S, very fow^ 
find any extensive application in practice. Tin alkalinity of the vat dyestuff 
printing pastes has Ixam utilised with success m special styles, and the Sulphide 
colours are also occasionally employed for faster classi's of work. On the wffiole, 
hq^vcver, the Basic colours give the finest and hugest range of colours ; and being 
miscible in any proportions, they arc conseipiently the most useful, since they 
yield both brilliant and subdued tints, and dark, full shades. The pigment 
colours are used mainly for yellows and oranges in goods for tlie foreign markets ; 
and the direct colours are employed solely for “crimps,” — a style requiring the 
colours to withstand the action of strong caustic soda solutions. 

Within recent years Plusanski has succeeded in perfecting a process for 
producing Azo colour resists under Aniline black ; so far, however, the process, 
though yielding excellent results under both “covers” and dyed blacks, has not 
become general. 

Numerous formuloe have been^ suggested an’d employed for resisting Aniline 
black ; for they are all founded on the same principles, and no good purpose 
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would be 'Served by enumeratinjjc tbeiu. In the following descriptionB of the 
more important *nuffcbods of resistinf^ Aniline black, ^thc recipes are taken, for 
the most part, from actual [)ractic(‘, or from tlu‘ r(;snlts of bulk trials ; and where 
this is not the case, tliey are (piloted from (be published articles of tla^si' who have 
had experience of tlu'ir praiUical workmtr. The sai^ie remarks apjily e(pially to 
the liatKlhnpj of the ^mods, so that, on tlu' whole, tlu' proc(‘ss('s bidow may 

be takefi a^^rc[)resentnig not mi'ii'U eoucrete, but also typical examples of the 
means and methods tn curreuf use 

• 

^ “Discharge" Styles on Aniline Black. 

In this process, as already mt'nlitmed, the ehtth is jiadded m Amhne black 
liquor before the colours arc pi mti'd upon it. 'hhe ctmdition of Iht' i^loth after 
padding and drying is jx'ihaps tlic most important facloi m dcti'rmniing thi' 
purity of tlu' wlntt' and tlu’ br?lh.ancy of llu' colouis in tlu* liinshcd joint 

In order to secun' the best r(»;ults, tin* iollowing jaecantions must be 
observed . — 

(i> The “discharge’ jKistes must be jirinteil ou cloth on which tlc' black is 
unoxidised. d’lns is alisoluti'ly essential, and can only be ejisnn'd hy using a 
freshly jirejiai “ blaek ” solution, an«l by drying the (doth at as low a tem- 
perature as th(' sjieed of the<b\ing a|)|),oatns will allow'. Aniline hlack lapiors 
W'hicb have stood foi sona' time bcconn' paith oxidised and mijiai't a ui'ecaiish 
colour to tluM'loth. Tlu* same ellcct is also jirodiiciMl by diyiiig at too high a 
temjK'i'atnre. In cither easi* dirty w lutes and Hat colonis an* tlu* result (hi 
emerging fioni the dryiiu: machine tlu* uoods ought, to he of a light yi'llow tint 
without a trace of gri'en. If they an* at all green they am* nnsnitahh* fur light- 
coloured ('Heels, and must he utilised if |)ossihl(' for the juinting of opaipie 
pigment yc'llow's, oranm's, or i;r(*ens 

(■J) After drying, the jiadded goods art* cooled at once to jiri'vi'iit the oxida- 
tion of the ainlim*, ami an* then jirmted as soon as jiossihle In the w'arrn 
atmos])h('re of a jinntwoiks, the hlaek (lc\('lops \('ry rapidly, ('S])eeially if the 
pieces are warm. 

(d) ( tverdrymg aftt'i* })i mt mu must be carefnlly avoided, smee the richtiesH 
and beauty of the hlaek is mi])o\ (‘iished tlierehy. 

(4) The printed goods must h(* steamed immediati'l) after printing, and 
before the cloth •has Ix'eoim* a dark given shade' Tin* sti'am must he at 

and ought not to he too moist, othei wise tlu* colours are ajit to “run," 
and the “wdiite^s" iinariahly become yellowish 

(5) Tlu’ wlioh' juoeess, Irom start to finish, must be cairied out without auy 
considerable interval being allowed to lajise betuvi'i'ii the vaiioiis o|)0ratioiis. 
This applies in an eipcd (h'gn'c lo tlu washing and chroming, etc., which sliould 
be proceeded with as soon us eonvi'meiit afti'r llu' gooda are steamed. 

Vho(JE8S : — Pad the cloth m black I’ or butck PS 
Black P. 

I j 75 gnus, Aniline salt, 
water 

chlorate of soda, 
water. 

yellow prussiate of potasli. 
water. 


II [ 

) 400 

III i 

I 250 


1000 

Mix I., IL, and HI. immediately before use. Black P. is useful for heavy 
goods and ordinary mercerised gootls ; for the*latter it may even be diluted 
somewhat (3 parts black, 1 part of water), and slji give a full shade. 

^ oo 





l3»U'0f''F,S„v^ 
85 
150. 

I 50 
f 39 
I 300 
1 45-5 
I 330-5 

1000 


j 


IJ. 


grms. Aniline salt. 

„ water. 

„ 6 per cent tragacantli thickening 

,, chlomie of soda. 

„ watA'. 

,, yellow priiKsiato ftf potash. 

„ water. 


Alix 1., 1 1. j and III. in Jie cold, and make to 1 litre before use. Black P.S. 
is employed when a denser black is wantiid ; for most purposes, however, the 
weaker and clHiajier Black I*, is sufhciently dark. 

After ])a(lding, which is done in any of th(' ordinary types of padding 
machine, tbe goods are earefnlly dried, puid B’leii p’‘inted with any of the 
resists or “discharges” given below. ^ 

PiOMENT “ DiscnAUOEs.” — Pigment and hdu- colours are fixed by albumen. 
Tbe resisting agents employed arc either soda asli or acetate of soda. 



Yellow V. 

Ol’.ANOE ]\ 1!ki> P. 

Pldi; 1\ 

CiIlEES P. 

CTiromo |)a3t(‘ . 

400 




,, oi'ungc ,, 


;t5o 



,, loilKIll ,, 




i,50 

Ultiamai UK’ bliu“ 



o.ao 


OlllgllOt's gl’CKl) 




200 

Vermilion 


200 



(Byceiin . 



00 

'lio 

Water 


250 

]U5 


Soda ash , 

75 

I 75 1 75 

75 


Acotaie of soda , 




i 200 

Ourri tragacantli (5 })ci cent. 

:i2.5 

:575 1 200 

no 

200 

Albumen) solution 50 jxn cent 

200 

1 200 : 2.^)0 

350 

200 

Turjientine 


! : 25 


i 20 


1000 

1 i ■ 

1 1000 i lOOO 

1000 

1000 







Grind the ingredients together m a mill before aiso. Print on filaek padded 
cloth ; steam 3-4 minutes in the rapid ager , pass through a J per cent, 
solution of liichromatc of soda at 50^-60° C., vvaisli well, soap, and dry. 

Zinc Oxide “ DischaikSiics.’’ — In these discharges, the colouring matters 
employed are the basic colours. Their fixation is oflected by tbe zinc 
^rro^anide formed by double decomposition during the steaming. The zinc 
oxide process was worked out and patented by W. E. Kay at the Thornlie Bank 
IJrintworks, and yields very bright and fairly fast colours, especially when 
magnesium acetate is used along with the zinc oxide. fliG addition of albumen, 
increases the fastness of the colours, and their brilliancy is further increased by 
• padding the cloth in Turkey-red oil pri^vious to passing it through the black bath. 
Excess of oil must be avoided, otherwise the devclo][^nent of the black is 
retarded, lii practice, a solution of ammonia-oleine (sulphoricinoleate of 
ammonia), corresponding to per cent, of fatty acid, is used with success^ii/ 
conjunction with either Black P. or Black P.S. Pad -the cloth in the oil, dry 
over oylinders, cool, and pass through the “ black ” bath, dry in hot air, and 
print on the “discharges.” Then steam, etc.^ as above. 

The best whites are produced by a mixture of potassium sulphite, sodium 
bisulphite, and acetate of soda. ^ Light colours are improved also by th^ 
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of the same mixture to the paste used for reducing them to shade. For dark, 
colours, zinc oxide .and magnesium acoUto give satisfactory rcwilts, without 
any further addition of other resisting agents. 

In all zinc oxide resist ^jolours it is advantageous to add a little albumen 
for the pur})OSO of rciuh'ring them more resistant to the action of soa]). Soaping 
increases the lieauty of the black, the brightness of the colours and white, 
and in tminy eases is necessary, if only to get the cloth into tit condition for 
finishing Hence, If the balitn.r of the colour scheme is to he preserved, each 
colour must be fairly last to soajnng. • 

In this j-espeet the following colours can be ri'eomniended . tli('vgive very 
bright and trans])aient shadi's, of exeellenl fastness (o washing and soaping, 
especially when printed on “ odi'd 'Ndotb, and they ])ossess the fiiitUu merit of 
liaving w’ltbstood Ihctestof seveial years’ practical apjdieation on the large scale. 


Basic (Colour Kksisii or “ hi.scii vucks (Zin*- Oxidc am. Mu;nf,sium Anra vik) 


• 

• 

Itni'. 

• 

Buk. 

Col, I) i^’ 


Cri v.\ 

Bi 

Navy. 

I’ORl’LK, 

Rhodaiiniin () B. e«trfi 

23 ' 

lu 

orJ 

j 

• 



... 

RhodaiiY?^o 1. cxlAA 

Auraimf c 0 . . 

Acridine Yellow < 

Now solid groisi 2 B. 

‘ ‘^1 

2 

20 

20 

10 






1 


Tliioiiuio Blue (t.(j ’ . ; 

Marine 111 uo S. . . 

1 

. . 1 






20 

20 

30 

115 

Methyl vinU-t Ik (‘xiia 
(fiycoi'in ... 1 

Water . : 

1 

• :;() 

1 r.o 1 

20 

133 

! 30 

1 111-r. 

30 

iir. 

' •30 
no 

30 
i 1 1 0 

:o) 

11.0 

DiHsti})) , and ath! — 

Cold water . , • j 

() percent, tragaeanlJi tlinkiinng , 
Discharge ]i isle A . • ; 

^>5', 

too j 

100 

000 

‘ So 

100 ' 
too ■ 

t.t 

100 

coo 

30 

OS 

too 

100 

too 

or. 

100 

coo 

35 

100 

600 

MU' ivril in, and ai/il - ' 

Alliiiiuen solution hO pei eent 

1 

; 100 1 

100 

1 

1 100 

100 

100 

100 

100 

100 


1000 

1 1000 

ilOOO 

i 

1000 

1 1000 

1 

1000 

1000 

1000 


j 1 part red. 

i :i parts gold. 

I 1 ])art pink. 

Olive 1.(5. 2--- ' () parts vellow 

2 „ 'blu(‘ 


I’eacock bine 


j 8 „ pink. 

Ih’own 8.24. 1 — .21 ,, yellow 

I 1 })ait bbuc 

1 , 111 f ^ greiMi. 

l-eacock ).lue.= | I.lue, 

Orey shades are difiiiailt to mix from basic colours, for rivisoiis already dwelt 
upon in the section on “Oompouiid Hhad^s”; tlu'y are usually made, therefore, 
from pigments. Thus — 

j 140 grrns. Idtramariiic blue (powder). 

J 70 „ lampblack (powder). * 

1 490 „ 0 per cent. Cragaeanth. Orind toget hm-, and add— 

200 „ 50 per cent, albumen solution. 

200 „ acetate of soda. 


1 litre. Grind the whale before 
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. DiHOiiAuaE Tastk a. (for Basic Discharce). 

100 grms. j'Aiic oxide. 

150 nuigncBium acetate. 

250 ,, () per cent tragacaiitli lliiekeiiij:\ij;. 

100 ,, starch pi^te. 

ooo 

10ci)i’{’iN(; l’\srK (for I.riitt Shades) 

700 grins. Dibcliarge paste A 
250 ,, White discharge I>. 

50 ,, 10 ])er c('iit. ('gg alhuincn solution. 

10i)0 

White Dischauce B. , 

100 grins, starch. 

()0 ^ British gum. 

300 ,, ])otassiuin sul])hile 00" T\v. 

200 ,, water. Boil, and add— 

150 ,, sodium aei'tatc. ( 'ool, and add 

100 ,, hisul])hile of soda (>() ' T\\ . 

2 ,, I'lirainanne hlui‘ (for siLditenine) 

1000 

Till' aliovc paste gi\('s an ('xcci'dingl) }iurc white on fresidy padded cloth. 
If the cloth has hecome slightly un'cn, a uood whit(‘ can still l>c nhtanied by 
printing Uesist B.N. lb,' which contains a litt.h' hydrosul])lnte 

Resist White B N V 

3S5 guns starch paste. 

385 ,, 0 ]H'r ccTit tragacanth thickening 

3t) ,, |{ydn»sulphite N K. cone 

Heat, to OO” 70 to dissolve tlu' hydiosulphite, ('ool, and aild - 
200 grins acetate of soda 

loot) 

The above ciilours and white discharges are printed on cloth jtreparod as 
follows : - 

IsO Vad in ■— lot) grms. ammonia Turki'y red oil 25 per cent, 
loot) „ waiter. 

' ' ' 2000 - 1 j ])cr cent, fatty acid 



Basic colour “ disohargea ” on Aniline black 
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2nd. Dry and pad in oitlier Black or Black 1*.S. ; dry j^cntly, so that the* 
cloth leaves the*drJ'Mi^^ machine with a li^dit yellow ^int only. 

After printin.u,' the ijoods are dried , carefully and steamed at IK) ' 0. for 2-3 
minutes in the ra[ud a;j;er. « They are ilnai passed m the open widtii throuj^h 
a lukewarm “chrome halli ” (o L:rnl^ luchiomate o^ soda per 1000 ^rms. water), 
wasliec^ well, soaped li-htly at titfX', washed and dried 

Colouitd “ disehari’cs may also lie obtained witli /me acetate instead of the 
foregoing, hut they aie neither m» hright^nor so fas' 

CoLuuium “ DiseiiAie.i'/ wiin Zi.no Aoki vii 
j 20 grins, basic* dycstnlh. 

I 200 ,, watci 

( 50 ,, acetic acid 

Dissolve, and add 

2f^() ,, ^percent . I'.macanth tliK kenme 

300 sta,reh pa,stc * 

150 ,, , /.me acetate* in crystals 

1000 

The /me aceiatc* pievenls tlm dc'vc'lojiment of the lilaek durum steaming and, 
by douTihi dc'c.omposition witli the w'llow pnissiate, foi ms /me fen otw anide, which 
fixes the basic colour. Albumen has been reeommeiich'd as an addition to zinc 
acetate resists, Imt its fise is somewh.it inational, since solulile /me salts have 
a tendency to coaeiilate the albumen m the pnntiim paste 

Zinc oNidc' alone gi\es ve^\' bimht rc'sist (‘fleets, bu^ tbe* colours ha\e the 
appearanca' of [iigmcmts, owing to the large amount ol solid inattc’r tJic'y contain 
In some styles this is an adv.mtage, wheieas foi sateens and llannelettes the 
more trans])arent the eolom the belter 

(.lenerall> spe. dung, the /me oxide content of colours for these hitter clasHes 
of work ought not to excc'cd It) peu' cent 

BiioWMXo’s Ibmc'Kss. -As lannatc' of antnnony is the best moidant tor basic 
colours, many attempts were made to apply it m the* .\nilme black resist 
styles. The caihei e\[)eMments, which consisted m .iddmg vaiious reseivirig 
agents to iniNlures ot basic colour and tannin, ga\e xc'iy infeiioi lesults, a,nd 
the probh'in wa^ left misolvc'd until Browning, of the* Bro<idoak Brintworks, 
Accrington, introduced his |>alented jirocess. This consisted m jiaddmg doth 
mordanted m the usual way (as for dyeing) with tamiie acid and tmtai emetic 
in a prussiate black, drying as usual, and them printing on a Ihiekem'd miNtiire 
ot basic colour solution and acetate of .mda, followed by .steaming, “chioming,” 
and W'ashuig. Aei'tate of magnesium and acetate* of /me may also be* used as 
resists, and are indeed to be pic'leiic'd, as dieir hydiatc'S exercise* little or no 
injurious influence on the* basic i*oloui’s Acc'tate of soda, on the contrary, if 
used 111 excess, is apt to yield bad iesults;With some of the basic colours, 
especially if they be delicate m shade. * 

A(mtatc of H(da “discharges” contain from 15-20 per <*ent. by weight of 
acetate of soda, according to the depth of the engraving. 

During steaming, the basic colour couiLines with the tannate of antimony to 
form an insoluble lake, while the metallic iketates prevent the develo])nient of 
the bhack on the print(3d parts of tlie oloih. Whiti* efleets are best obtained by 
means of a strongly alkaline “sul])hit^” or “ acctflte ” [raste, which destroys the 
tiiimate of antimony on the cloth, but in many cases, suiih, for instance, as super- 
position effects of colour on white, Jins is tnapjrlicable, and must be replaced by 
the ordinary acetate of soda, zinc, or magnesium, or the sulphite of potash pastes. 
Although, under proper conditions, these gifo sufficiently good whites, they 
cannot cjoinpare with the w^hite obtained by Pruf^Tiommo's method for purity. 
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< The following in a rhume. of the Browning process : — 

(1) Pad the cloth in — ' 

j 12'r) grins, tannic acid. 

1 1000 water. Dry. 

(2) Pix the tannin hy a H n througli 

( 10 grniH. tartar enu‘li(‘ j 

5 „ chalk at:hP-10M\ 

( 1000 ,, water ) , 

Well wash in w'ater 

(2) Ojien soap at 7;T-0<0' (!. in a neutral Hoaj) hath containing 2^ grins, soap 
per litri'. (AVasli well and dry. Soaping, eunous though it may ajipear, is one of 
the most important oja'rations m the process K\])eri(‘nce has show n beyond doubt 
that good whit(‘s, good colours, un<l a full, iieli black cannot be obliiined unless 
the tannin mordanted goods are Koa])ed, and tiioroiighh \U'll washed afterwards. 

(4) Slop pa,(i in any type of mangle padding inaelnne with Plaek P. or B.S. 

Dry as usual for Aniline black ri'sist styles and then — - , 

(5) Print on the discharge colours given below, 

(()) Dry and steam for 2-1 minuU's in the rapid ager at 8o ’- bt)° (h 
(7) “Dhiome” in a \ p('r cent solution of liiehromate of' sofla at -K)’ (k 
Wash well, soap lightly, wash aiul dry. ’ 

The whites and colours are jirepaii'd according to tin* following directions . — 


Wim 1' “ Di.scii \ia:Ks " 



1 1 i 

2 

3 

4 


Znic oxulc .^O ]n 1 ' oent,. pa^tc 

' 200 





Slaicli 1‘2 j)iT cent 

I 40t> 



300 

400 

Ti'iigficfuiih t) ]ier ('(>iit, 

‘d.^O 



425 

225 

Ifi itish gum . 


80 

200 



Wlltcl . 

1 

290 

180' 



, ( 'austK- Koda 90' Tw' 



120 



Sul])luL(' (tf potash 90 'Tw 


:iou ' 

500 



P)iflul})hitc of soda ()G* Tw 


mo 



125 

IDdiosulphilc N.F cone 




25 


Pliiamai'iiic hhie . 

' 2 1 

2 

2 

2 

0 

Acclat(' of sod.i 

' 1.50 1 

L50 


250 ' 

' 250 

^ Staudi 

' 

80 


1 


‘ 

looo 1 

lOOO 

1000 

1000 

1000 


Nos. 1,2, 1, and 5 are snitahle for most classes of w'ork , No. 3 for styles in 
which large while ohjeets apjiear, or wdiich have no superposition etkecls over or 
under the white. All five are strong enough for the finest patterns. 

The coloured discharges may lyj made uj) from cither sodium, /.inc, or mag- 
iiuium aeetati;s. The two last give the brightest colours taken altogether, and 
zinc acetate gives the fastest, by reason of llie fact that an additional mordant is 
introduced by the formation of foiTocyanide of zinc. In preparing the printing 
tjaetos, the basic colour is first dissolv^l in suitable solvents, and then added to 
& mixture of water and British gum ; tlie whole is then heated to dissolve 
the gum, and wlieii the ])aste is perfeiitly smooth it is cooled down to about 
130* C., at which temperature ^he zinc au^ sodium acetates are added. They 
dissolve readily in the liikcwarm paste without any other assistance than an 
occasional stirring up. With magnesium acetate, which is most conveniently 
prepared in solution, %ie procedure is somewhat different. The dyestuff solution, 
together with a little thickening, is added lukewarm to a thickened solution of 
the acetate previously prepared, and kept as a stock paste. 
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Basic Coi/dur Di.sciiaikjks for Browning’s Procesk (Acetate of Soda). 


< 

Ki I) 

1 I’lNK. 

Gk \Na.K. 

Vkllow. 

Gukka. 

Bia K. 

VlOLKT, 

Rhodanniie/) (P 100 poi cent 

Auramtiie^ 

Acridine yellow (1. f 

2:t 

0 

15 

7-5 
22 '5 

/ 

20 

8 


■■■ 

New solid groen 2 It. 





k; 


!.! i 

Methyl violet it, oxtoi 


• 




"‘io ! 

Thioninc Blue C.O 


i 




20 

Water 

.‘iO.X 

1 .aiu 

:;of) 

i aio 

32(i j 

310 

310 

Acetic acid 0 d'w I 

];.a 

1 55 

i 1 50 

i 1 50 

150 j 

15f* 

150 ’ 

Glycerin . . i 

;>a 

50 

50 

1 50 

so 

1 *50 

50 

Methylated s[nnL^ . ! 

2a 

20 

20 

' 20 

1 20 

20 ' 

British gum 

200 

20 a 

200 

i 201' 

200 ' 

200 

200 

Heat, and coo] In :t0* ( ' .?nid ,uld 




1 



Acetate of soda . : 

2;ia 

• 250 

250 

j 250 

250 

250 

250 1 

1 * * ' 

10'") 

looa 

1000 

1000 

' J 000 

1000 

1000 ! 


For aj^iik rojiil Iduo »('j)lac(' Tloiminf' hliu* 1)\ M;iniu‘ liliic 

,, ,, liluish Ljretii iis(' Solid ohm'D '1 B without ;in\ V’How. 

I 1 1 ^niis A mnutiiK' ( ) 

I ,, Met liyl \ lolcl B extra 
( !*) Bliodainiiu' tl (.' exlia 

) HI* Methyl Molct (■> B. • { , , . , 

I I ,, ,/ „ B cxtia I' ^■<>‘‘>^1’’' 

Olives and various olhei ei)iu|)OUU(l shadt s iiia}' Be uaule in ii similar niauner 
from suitaBh' mixtures of Bliu', \ellou, and jiiiiK 


,, ,, Brown take 
, Beddish Bur])h‘ 


pel kilo, of colour 
as aho\e. 


Basic Colofi: “ Oiscii mk.es " lou Buo\v\i\o's Bkocksm (Ackta'ij: or Zinc), 

Instead of lioO ^rius of aeetal(‘ of soda use BoO ^rins of /ine, acetate 
(crystals), Thus — 

‘d(l -25 poiiis, Basie colour. 


dlO-dtif) 

\\at('r. 

1 50 

,, acetic, acid 9 Tw 

50 

,, glycciin 

20 

uictliylati'd s[)irits 

200 

,, Britisli gum IB at and cool, then ad 

150 

/anc acetate. 

100 

,, water or gum solulion. 

1000 


Basic Coixirii 

“ DiSCJIAHOKS (MaUNKSIUM ACF/fATE) 

Type 




f 20-50 

2 ;rms Basic dyestutr. • 


205-105 

,, water. 


100 

„ aci'tic acid O ' 'jAv. 


25 

,, methylated spirit 


50 

,, glyceriij. 


100 

,, British gum. Dissolve, cool, and add- 

500 

,, magncHiiftn thickening. 


1000 



520 


textile prikting. 


Magnesium Acetate Thickening. 

400 grnis. magnesium acetate 40° Tw. 

100 ,, Bntisl) gum. 

500 

'riio magnesium acetate is prcpare'l iiy saturating acetic acid \vith 
nagnesium carbonate. — < • 

{ 1000 gnus, magnesium cavbonate. 

5000 ,, acetic acid 12" Tw. 

4000 

\dd a sliglit cxc('ss of tlic carlionate, and wlieii no moic carbonic acid is 
jvolved lieat the solution gontly until the filteiyd iKpior contains no more 
roil, wbicli IS always pri'sent m cmnniCKaa'i carbonati'' of magnesium , then 
illow to settk', (lecant the supernatiint lupior, and m-utralise \Mth acetic acid, 
!?et at 10" Twb * « 

The printing, steaming, etc., of the three foiegomg classes of ‘'discharge’' 
3 olours, ar(' identica’i in every respi'ct. , 

Another method of ^\orklng the Ihowning procesN consitds ill utilising 
sulphiti' of ]H)tash as n'serving agent in coloui ri's^ts. The jirejiav'anoii of 
the printing jiastes IS practu'ally the same as foi N iti oso bhu's, exci'pt that no 
tartar oim'tie is necessary, and that the pcrccntam' of -sulphite is increased. 
Sulphite of potash may also rejilacc a poition ol acetates of soda., zme, and 
magnesium in tlu‘ colours gi \ imi above, but can’ must b(' taken to I'lnploy only 
such basic dyi'stillls as iImII withstand its powerful n'dncing .iction. 

The colours produced by Krownniu’s nu’thod ha\e tin' ad vantage ol containing 
no insoluble matti’r, neither do they iiujiait any stillness to the cloth, nor fill up' 
the fibre like the zinc oxide insists. Tliey jK»ssess a, be.iutilul (piality of trans- 
parency, and are unsurjiassed for softness of ('fleet In brightness, howi'vcr, 
they fall far behind the zine oxide colours, and as tin’ latter also yield subdued 
eflectR, with a considerabh' amount of transpan'iiey, they ha\(' practically dis- 
placed the acetate basic (‘olonr disidiaigi’s on antlmon^ tannati' 

Apart from all (pu'stions of artistic vahu’, tin’ llrowniug process is too 
expensive and slow to compete with the zinc oxide process which, when 
properly handled, leaves btth' to bo desiied in the way of either brightness, 
softness, transparency, or fastness of the colours, and which, as legards the purity 
'of the whites, is supmaor. 

For flaunelett(‘S and certain satemi goods, m which a, maximum softness dl 
the cloth 18 essential to tlie attainment of the best ri'sults, and for rich effects of 
dark colours on cotton velvet, the Browning process is still used to a limited 
extent ; for all other styles it has bc'cii discarded by most ]uinters. 

With a Mew to shortening the process, tlu‘ diri'ct addition of tannin to the 
bltmk padding liijuor has been suggested. Such an addition certainly does away 
with the SIX operations of tanning, drying, fixing, drying, soa])ing, and 
drying, that the cloth is put tlirough liefore padding black, but it is open to 
several objections, and is at most oyly a poor substitute for the previous 
mordanting of the elotli. In the first place, not more than 2^ grrns. of tannic 
acid per litre of black solution can be used without affecting the beauty and 
fulness of the ultimate black ; secondly, tliis ([uantity of tannin is insufficient 
projierly to fix even medium shades of haste eoloui's . and tliirdly, the colours 
themselves are neither so bright, nor soiast, nor so intense as those obtained by 
means of the original and more rational procesi?. 

Caberti, Roogieri, ani) Bark^ghi’s Process. — Owing to the difficulty of 
obtaining satisfactory resists xvi^ large patterns on flannelette goods by the 
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524 


ordinary 'motliods, the above tliree chemists devised the fohowiiij:!: process, whicU 
they claim excellent results. , 

With the intention of hxinjj: tin* basic colours, they ein[)l(iy \lie conrlensation 
product of resorcin witli hu-maldchMlc, and alunir witli this tlicy use hydro- 
sulphite in ])lace of llie usual rt'Mstmy aecnls. In tins \\a> tlu'V slate that 
greater re^riilantv of work and hiighter shades an* assuied, espcciall}' wdien 
Hyraklit^W. IS enij)loy<‘d 

('ui on; ‘ lliscii viiOF.s ' 


Ivi' !). Yi' la o\\. (i i:i i,\. 1)1. c i 


Klii'iiaiiiiin' e ( i 
Tlit<)lla\ lie T. • 

AcaiiliiH' oian^m' • 

Tlnonine liluc (! <>. ^ 

iManiif Mac .• 

(Oun SiMic'icil sO ]»ei cnit i 
Water . 

Cllyeeini* 
llyialdile W 
f ivcsoK'in 
i Alenlii.l . 


.‘iU 


]() 


10 


• 

r, 

10 

:* 30 

•jrA) 

.'.W) 

L‘t0 

‘J.V) 

]eO 

luo 

1 0(* 

lOO 

:M) 

.'•0 

:.o 

te 

r)(Mi 

.Mil) 

too 

i too 

.'"lO 

td 

to 

to 

to 

to 

to 

to 


P.istf 1 I MllilCK lit I'* lll.lkr 


1 hlO' 


PasTK 1 1 fit)** Ills 1 1_\ 1 aldih' \\ 

‘ddO ,, giiiii SciK’ctal do p(‘i criit 


7 do 


Trint on clotli pa<lded in I’.lack I’ or T S. , steam J 1 minutes, clirome, 
wash, Koa]), wash, and dtw . 

(d)lours picjiared as above yield fairly hrmlif. and last, shades 
The same authois also H'comiiK'nded the use ol llyialdile \V ui eonjunetion 
with mordant c^louis loi the pioduetion ol “disehaigt' efleels on ,\niline 
black. For this pm pose they ^ove 
DKitih'eii IhOh, p Ihl) — 


Modern violet 10 pm e 
Modern yellow jiaste 
Persian lierries e\t d‘J 
Water . 

Glycerin 
llyraldite W 
6 per cent, trugaeanth 
Acetate of ehrome dii” 


Tw 


J’w 


lln‘ folluwnig 

iceipes {/»' 

luir \jrnn<i(c (Jen 

Vl'M.El. 

\d:i,l.<)W 

(illEV. 

gi ms. 

100 gnns. 

20 grins. 



• U) 

IbO CCS 

1 do e es 

150 c.cs. 

do „ 

do „ 

dO „ 

doo ,, 

dOO „ 

500 „ 

2d0 ,, 

L'dO „ 

2d0 

100 ,, 

1(10 ,, 

100 „ 


Phenocyanine may also he u.si'd alone toi' hhu's 
Persian berries extract for greens. 


and in eominnation with 


Print on padded elotli, steam, chn^uH', wash, H(»ap, dry. 

Othkk Metiioos ok “DisciiAimiNo A niiunk Pva('k.~{ 1) In jilaec of 
albumen for fixing pigment “discharges;” Ikiumann and others, at Ziindel’s 
Works in Moscow, worked out a process liased on the coagulating action of 
formaldehyde on glue. For this purpose they <?inploy a compound of furmalde 
hyde which splits up in steaming, and has no on glue in the cold. 
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Glue Thickening. 

| 240 j;rms.gluc.. I Soak till soft. 

I 150 ,, water, j 

430 ,, 5 ])('r cent, tragacaiith thickening. 

30 Turkey-red o^l 10 per cent. 

Boil, cool, and add 

150 grniK. acetate of soda. 

1000 

FoK M A I f Y I )K Sol iUTVON . 

( 1000 gnus formaldehyde 10 pe. 

) 1256 ,, ammonia 25 per cent. 

Kxami'LK of Gololiu. 

400 gnus. Ultramarine hl^uo 

1000^. ,, glue thickening. 

35 ,, ftu'maldehyde solution 

Print on paddeil cloth, steam, chrome, wash, etc. 

(2) The film of Wegelin, Tela/, I'l.’ Go., MuUioum', simd out aVan^e of fairly 
bright /me oxide colours which meiely reijiiire mixing with thickening, ,a|Ud are 
said to he fast without the addition of all)umen thi'y arc pul- on the market 
under the nanu' of “ l^lxpress Gitlours.' 

(3) The use of sulphoc^anides, xanthat-es, etc, has been practically dis- 

continued, and the processes founded thi'reon are (d too litth' nitori'st to merit 
description. < • 

Resists tinder Aniline Black 

The resist method proper dillers horn tlu' socalhMl '‘discharge’ nu'thod ol 
producing wdiite and coloured etl'ects on Aniline black, in that the resist 
colours are tirmted on clotli hefore it is passed through the black 

bath. After printing, the goods are dried, jiadded m Aniline black, steamed, 
ehromed, waished, soaped, and dried, ddie advantagi' of carrying out the 
operations in this ordi'r is, that the ])rinted clotli may be kept in stock any 
reasonable length of time before padding in black, —an advantage which, besides 
simplifying the tuocess, allows of a large number of pieces bmi^g dyed black at 
the same tune. In working the “dischaigi* ’ process, the production of the 
black padding machines must be arranged to balance, and must be kept down 
to the consumption of the printing machines, for if more cloth is padded than 
can be printed on the same day it is liable to become useless, especially in warm 
weather, owing to the partial dexelojunent of the black. Hence the “discharge 
process, ’’ though generally preterred for the best work, entails a good deal of 
organisation, demands the making of special arrangements, and rcc|nires constant 
supervision at every stage. On 'the other baud, the course of the ‘ reserve 
pAicess runs more or less on tlie lines of the ordinary works routine ; the 
reserve colours — containing notlnng that is likely to deteriorate by several days ^ 
exposure to dry air — can be printed at any time, and the printed goods can then 
bo kept until it is convenient to pad them in the black liipior. 

For white resists, chalk or zinc oxide, together with soda ash, sulphite of 
potash, acetates of soda, zinc, or magnesium, sulphocyaiiide of ammonia, 
and caustic soila, are the reagcfiiits most covimonly employed. 

The (piautity of soluVde matter is kept as low' as possible to avoid all chance 
of the resists “running” during the’ suhsequont padding; but chalk or zinc 
oxide do not give good results without the addition of other resisting substanoeSj 
hence their inclusion. * V 

Chalk is perhaps the best ^ white resists, but zinc oxide also .gives 
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"factory ^ wbites,” and is always usod for coloured resists on account of iti» 
conversion into»tlif derrocyanide, wliich acts as a mgrdant for basic colours. A 
little albumen may be added to increase the faslness of the eobairs, but as a rule 
it is unnecessary, except, oficourse, lu ])i;j;inent resists 

The following reci[)es, tak(ai Iroin j)r!U'ticc, will b(> ample te illustrate the 
princi]jle of the resist process for Aniline blacks dyed on the paddiii^^ nian^do. 


HeSIH^ WlflTE Jt S 



lMK) {^o'rns 

pu'cipitatcd chay< 


' bO „ 

potassnyu sulphite 00'’ d’w 


bO „ 

a(“('(a{(‘ of soda. 


l)b „ 

wali'i . 


b 

( It rftui.n me hluc. Ik-at, into .1 smooth ciamin, and add - - 

(1(H) , 

star'di paste. 


1000 (bind tli(‘ iiiivtyii' beh^e us('. 



U \si( ( 'oLor 1 ; Ki siM - U s 



1 , , i 

' 10 l> I’iNk I’.l I F, ' Vl FLOW (lllFI'N j 

Violet. 

1 

• ' 

Uliodainiiic C (k cxtci 

0 ; ■ s 1 


Aui'ainuic 0 

1 31' ! 


RhoduniiiH' 11. 

H , , ... i 

28 

Ih’illiaiit ^ect'ii 

'' i ■ . -a ! 


Thlnliliu' blue 0. 

! . 1 


Nt'w iiiotliyloDs Itluo N 
(^dyccnii . 

* : ; * i 

’ '3'6 

Watia 

; 100 ' 100 i too ' HH) la(i { 

100 

Starch jiaslc 

. , ‘2:!0 c.il 230 i 220 170 

218'5 

Warm toL'cl ht'i , codl, , Old add ' '1 


Paste R. S. 

i;.V) ' 07)0 Of)" 1 OaO (150 

1 1 

(15(1 


luoo 1000 1 1000 1000 Icoo 

1000 

A brij^hier ;:r(‘cn, w 

Inch IS more ic;:ulai in workiiio is made iij) 0 ) Nmv solid 

tureen '2 H, ((rcicy) and Acndinc yellow (0 (Ijconbaidl) 


Gkeen ll.S.hk 



no e;rms. 

Acri<lm(; y<dlow ( 1 


' b ' „ 

\ew solid ;;ieeti 2 l». 


:;o „ 

^lycmin. 


170 

watci Itissolve, and strain into - 


HI „ 

wa,rm water. 


40 „ 

starch. Pod, cool to G<)' 70'’ (1., and add 


GbO „ 

Paste ll.S 


1000 



Paste R.S. 



1 170 grins 
100 „ 

zinc o.xide. 
water. 


1 20 „ 

glycerin. • 


300 „ 

starcli paste 15 win;. 


30 „ 

turpentine.^ 


30 „ 

bisulphite of soda 52" Tw. 


850 
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f Type (M’ Pigment Resibt. 

(iuEY K.S. j 100 jri'iiis Ultraiiiariue blue 
' 0(t , liunpbbick. 

I 150 ,, albumen Holulion 10 per eent. Grind and add- - 

10 ,, 0 per eeiit. traMacaiitli. 

050 ,, Pafste 11. S. 


1000 

1‘riiit any of Llu‘ above eoloiu's on \vbitc clolb, allow to lie a day or two in 
a warmish dry [ilaee, then pad (straii^ht throny,li the “ni])’') in black P. or P.S., 

dry, steam 5-4 minutes 
in the rapid ager, 
chrome, wash, and soap 
in the o})en width. 

The padding mangle 
has two howls, the lower 
on*e of brass anej the 
upper of india-rubber ; 
the clot^ runs with the 
printe(Psi(h' to the brass 
liowl, which revolves 
jiartly immersed in the 
(tadding lapior (Black P. 

Fio. 77. -—I’liOdiiig iiiacliiiie Ini Aniline lildck icsisi styles oi PS), as shown in 

, . hg 77. 

Ivesist efh'cts under [irnited “co\eis’' of Aniline hlack can be obtained by 
analogous means. In the cas(' of piumenl and basic cohuirs with /anc oxide, 
albumen is the fixing agent employed, while for basic c()lours with acetate of 
soda, fairly good and bright resists aie produci'd witli tannin, together witii a 
little hydrosiilphite " and plumol. 



(( f ) Pn.MKNT UksISIS rXDEH PlUN'i'El) 1)1.A(;K ('oVEHS 



Yellow 1. 

Yellow 11 

Bli h 1 i 

I'.LI K 11. 

1 Zinc oxide . . 

80 


80 1 


j Magnesmni aectiiLe 40 ])ei cent 
j Acetate ot buda 

! 150 

150 

15(» 1 

150 

] Staieli jiaste ... 

1 120 

100 



1 0 pel cent iragaeanth 

200 

200 

220 ' 

300 

j Allnmicn 50 pei cent 

1.50 

ir.o 

150 ; 

150 

; ClmaiK' yellow 
llltrauuinne lilue 

, 300 

; 400 

1 

; 300 

300 

Watei 

i 


100 , 

100 

1 

1 1000 

1000 

1000 j 

. 1000 


(/ j ) Basic Caieouu Resists with Zinc Oxide and Alhumen (under 
Printed Go\ ers). 

j 20 gnus, basic dyestutV. 

• UK) „ water. 

I 5t) ,, glycerin.* «' 

50 ,, h per cent, tragacauth. Cool and add - 

G50 ,, Paste R.S. , 

150 ,, 50 [xir cenC albumen. 


1000 



STYLES OP PRINTING. 525 

» » • 

(c) B'asic Oolouu Resists under Printed Covers (Acetate of Soda* 
Tannin, etc.). ^ ^ 


1 20 gnus 

basic dyestulb 


) 30 „ 

glycerin 


) 10 „ 

ace tin 


tl30 „ 

wate. . 


Dissolve <'^ld add to 

1 100 -rms 

() pi'r i-ent traeai 

■aiitli 

,210 „ 

water 

• 

( »e) ,, 

stall'll • 


Boil and add 

50 ,, 

phenol 


Cool and add 

1 50 „ 

tamiie iieid 


7r, „ 

flydrosulphfl^ ,\ 

l'\ e^aie 

1 «o „ 

wafer 


* 

• n ,, 

M’oimaldetivle 10 

per eeiil 

150 ,, 

.u't'tate (^1 Mida 



!() 00 \ 

on of tin' llochsl loii l)\\ ei kc, fast I’t'sisls of 

sufficiont bi'ifj^htiioss niulci citlicr copix'i, 01 |»inshial(' b! irk rovrrs. 

Print any of tlu‘ alxAi' rovin' n'Msls on wlnli' cloth ilr\, ainl ovd' pi ml willi 
Aniline black , strain 2-1 minnlrs, rhioinr, wash, soap, and diy. The basic colour 
resists lixed w'lth tannin an' p.y^sed Ihionah tarlai ('iin't ic^bcloi <' “chrominao ’ 

Azo (\moui{ PtKsis'is CM)KH Vnilink Rl.o'k. Th(' propel ly posscssi'd by 
inotalbc carbonates ol pncvi'iitncj: Hk' dm cloimn'iit of .Aniline black has been 
ingeniously utilised by Plii/anski for the ])rodn<'tion of directly deselopi'd 
inHoliible Azo (xilonr resists nndi'r jiadded or printed Anilini' lilacks 

A dia/o solution contaminL; an <uetat.e of bine, /.inc, or lead is printed on 
naphthol-pn'pared clotli The cloth is thi'ii passed lhion;ih a solution ot soda 
ash or ^as('ous aniinonia (which precipitate's I Ik' eaibon.ati' or ovide resja'ctis'cly 
of the metal), and finally well washed to ii'inove all traces oi j) naphthol and 
alkali. After dryinjj;, tin* e;oods are prmteil or slop padiled with Aniline, black, 
steamed, w'ashed,*['te , and dned. 

White, red, and elan't n'sists aie obtained by tlu' iisi' ol aeetale ol Imu' (or 
zinc, if they aie unassoeiated with lead yellows), and }('llow lo means of lead 
acetate. Basie colours may also be i‘m|)loyed lor pink, aieeii, and blue if 
printed with zinc oxide and albuiiK'n 

Prussian bliu’ and a jj^ret'ii obtained from a mixture ot Prussian blue and 
Chrome yellow are also producible by print ina ferrous aes't.ite and a mixture of 
ferrous and lead aci'tates, followed by suitable ireatment'. to (h'xa'lop th(3 colours. 

For wdute and .Azo colour resists alone the process consists of the followinj^ 
secpicmce of ojierations — 

(1) Pad the cloth in a d }>er ei'iit /inaphthol prepari!. Dry 

(2) Print on white, red, claret, or oran^u' resists. Dry. 

(3) Pass the ^roods throufzli a tepid solut ion of soda ash. 

(4) AVash in warm waiter to remove the naphthol and alkali. 

(5) Dry, and “cover” or sIo])-pad in Amline black P. or P.S. 

(6) Dry, and steam 2-3 minutes iji the rapid i^iger 

(7) Wash, soaj), and dry. , 

The treatment in soda ash converts the acetates of zinc, lime, or load contained 
in the resists into insoluble carbonAtes which withstand the subsequent washing 
operations, and thus act as reserves under the lllack. If necessary, they may be 
removed completely after steaming by a short taeatment in dilute acid. 



§26 


TEX-EILB PTHNTINIS. 


t For Chrome yellow and Prussian blue resists in combination with t^o abo 7 e, 
the cloth, after steaming, is^chromed in — # * 

i 1000 parts water. 

loO „ sulphate of soda, 

I 10 ,, bichr(\;natc of soda. 

Ncutralis(‘ with ammonia and use at 50 ’ C 

Then wash, pass throng!) a shglitly acidulated solution of potassium ferro- 
cyanide to dcvclo]) the Prussian l)lue, Svasli again, and re chronu' (if necessary) 
m a slightly acid ^ ])er (‘cnt solution'of bichromate, wash and dry. ' 

For th(' production of a whitf', red, claret, blue, yellow, and green eflect on a 
black groiir.d tlic following colours may Ix' employed 

IvEsisT \ icnnow • —250 gnus, lead acetate. 

GOO ,, water. * ' 

150 ,, llriiish guifi. 

e 

1000 l)Oil and cool. 

Hksist IIluk 450 grins ferrous acetate 50 T\ 

(00 „ acetate of lime 5)0° T\ 

]()() ,, llritish gnm. 

50 ,, starch. 

1000 bod and cool. 

IvKSisT (liliCEN . 'loo grins ac(‘tate of lead. 

150 ,, ferrous acf'tate 50 ' 

75 ,, acetate of /.me 

400 ,, water. 

175 ,, lintish gum. 


A /A) Colour KK^l.s'l's. 



Oka N UK. 

Rki). 

1- 

('l-AUKT. 

MctaintmniUuf'. ... 

28 guns. 



I’araniLraiiiliiH* . 


22 gnus. 


a-l^ttj)tthylanniio hydrochloiidc 36 pci cent, ' 



70 grins. 

Ilydiochlonc acid Tw. 

44 c,cs. 

35-2 c.cs. 

29 c.cs. 

llotw'ator. ... 

130 ,, 

lUO ,, 


Dissolve, cool, and odd — 




Ice waiter 

l»0 ,, 1 

124 8 ,, 

H3-5 „ 

Ice 

36 grins i 

75 gnus, 

1 120 grins. 

Nitrite solution (28 ])er cent NaNU.,) 

f)2 c.cs. ' 

43 c cs. 

37'5 c.cs. 

Filter into — 

i 



Resist paste L.P 

600 grnis. j 

600 gnn.s 

i ' 

600 grms. 

Alake ap to ' . 

] litre. 1 

j 1 litre. 

1 litre. 


Resist Paste L.P. 

I 4000 grms. acetate of lime 50° TW. 

^ 1000 „ 10 ‘per cent, gum tragacanth thickening. 

I 900 „ starch. Boil, cool, andmiake up to 6 litres with acetate of 

lime 30°, Tw. 


6 litres. 
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Print- the. above six colours on naphthol-prepared cloth; pass through fu 
warm bath of sodani^li ; well wash in warm water ; d^y ; print a “cover” pattern 
in Aniline black : stdun 2-3 minutes in the rapid ager ; pass througli gaseous 
^ammonia to neutralise tlie aridity of the cloth, and to re precipitate any oxide of 
iron that may have been converted into eldoride , chrome in a neutral bath of 
bichromate^ and sodium sulpliate to h\ tlie lead ^alts : soap lightly, uash well, 
and dd^'C^Jp the blue by a run thiongdi an acidulated 2 [U'r cent, solution of 
yellow prussiato of potash , Wash well ajj^ain, and eluuiu* a si;eoju] time in - - 
I • b uriiis. liK'huuualf' ol soda | 

'll ,, Mll})liuil(' iH'ld I tils'* Tw. at b,)" 

I 1000 ,, wat('r I 

Finally, wash well in w.um watiu, thfii in cold ruiming water, and dry. 

Basic colour resists for workuiy ahuig with the foiegoiiig colours reipiire no 
special dc'scriptiou, siiwe t.heV oowsist men'lv of /me oxide, dyesiiill', alluimon, 
and thickening. After pnntiiiL:, lh^\ an- sTeaiiu'd ‘J g minutes to .eoagulati' the 
albumen, and the go^ds are IIkui tioatcd exactly as alioNc basic colours are 
UBcdtinly in conjunction willi A/ocolouis, and sometimes with ('hroiiic yellows, 
not with i’russiaii blue. * • 

• ' Vat am» SifneiiiUK ('onoiiu Besi.st.s 

P^or the production ol fast coloiin'd resists undi'r Aniliiu' hlack, the Vat 
and Sulphidi' cfilour piintmg jiaslcs aie jiai I iculai ly siiil^abh' on account of their 
•being applied 111 a strouuly alkalnu' solution In onhu- to piesmwt' the resists 
from injury by tli<‘ black, a Hittlc acetate of soda and*a litlh; extra “hydro- 
Hulphite ” may be addial to tie' print 11 m pastes As a ruK', howevi'r, these 
additions are not necessary, since tlu' colours usually ('ontaiii more alkali and 
reducing agent than is reipnred for tluar fixation. In such (‘asi's tlie e.xcess 
resists the Aniline black and ni'ut i.ilisi's its oxidisiny action 

The printing colouis })r('\ loiisly d(‘si‘ribcd- see Indigo, ('iba colours, Indan- 
thrones, and Sulpliule colours, etc — are used, (uthei with or without the addition 
of sodium acetate. 

P^or the most pait the Vat and Sulphide colours are enijiloyed as resists under 
printed “eoveis’’ of Aniline hlack: tlicy may also he used to “diseluirge” 
previously fiaddecl cloth, but practical diflieulties hav(‘ priwcnli'd tlaur I'.xtcnsive 
use in this connection In (‘omhination with A/.o ciilour resists, the Vaidyestuffs 
and Sulphide colours yield a variety of etled.s, of ;;real, fastness and brightness, 
mider black “ eo\ers.” Althougii the process is not in general us(', it is never- 
thelesB a very valuable one for the production ol fast c()lours on shirtings and 
dress goods: the colours an’ very pi'imaiient, .'umI withstand the operations of 
the laundry exceedingly well. 

The following example of a Sulphide colour llcsist will serve as type . — 

Violet B.D. 

( 25 gnus. Thiogene violet B.l), extra 

150 ,, water. 

50 ,, caustic soda 77'* Tw'. • 

25 ,, hydrosul])hitc cone, powder. 

100 ,, (diina clay paste 50 jx’r cent. 

200 ,, British gum past^* 20 per cent 

Dissolve at 50“ C, and add to- 

1 350 gmiB. caustic soda 77" Tw. 

{100 ,, light British gilm. 

1000 Heat the whole to 50* C., and «)ol before use. 
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r Print on white cloth ; dry ; cover print in Aniline or Diphenyl black ; dry ; 
Htearn twice for 2-3 rninuteK in the rapid ager ; wash, soap, dry. 

In applying the Vat dycstufls, any of tlie alkali hydrosu.jdiite pastes may be 
used for printing, and acetate of soda may be added as reipiired. Recipes for 
these colours have already been given, and need not be repeated liere. The 
colours arc printed on whitP cloth, covi'red with a ]>attern m Aniline black, 
steamed, allowed to air until ri'-oxidised,' and then washed and soaped. Ciba 
colours are best soaped at the lioil oi “ehroined ’ ai 8;V-100” : these opera- 

tions bring about tlie full development Of the colour and increase its jirilliancy 


< Resists under Paramine Brown. 

During the conrsi* of a seri(‘K of <'xp('nmeiits on the oxidation of various 
amines and diamines, tlrandmmigin disco-ered that I ara pluaiylene-diamine 
yielded an excellent brown of great fastness. Tin* use ot p plienyleno-diamine 
as a brown colouring matter was patent(‘d by tin* Hadiss In' Amlin und Soda 
Fabrik in IDOf), and by tlnan a prejiaration of tiie lias*' is ])ut on the market 
under the name of ‘ Paramine brown.’’ 

ParanniK' brown is piodnec'd from Para [ilu'nylene dMinnu in a manner 
analogous to that, by winch Aniline bl.iek is obtained, ;ind like that* colour 
it must b(' [iroduced iijion the libie by a process of oxidation. With elilorato 
it yields iV tine pun' shade of brown, last to air, lielit, ai d soa[). and fairly fast 
to chlorim' 

Heing an o.xidation product, I’arauiine brown can be resisted by means of 
reducing agents Alkabes, acetate of soda, a,nd znie oxid<' also prevent, to a 
certain extent, the develoiinaait of the colour, but they gi\e iin[K'rfect whites, 
and can tlu'refore only bi‘ used in combination with n'dnenig agents. Of these 
latter, the most, ellicient arc the sta.ble bydrosulpliiti' fot nialdehyde compounds 
and sulphite of potash A mixture of “ hydiosnlpinte ” and “sulphite” 
givi'S a purer white than “ hydrosnl]»hito ” alone. 

(lolonred resists are obtaiiK'd with basic colours in conjunction with tannin, 
aniline oil or jiln'iiol, and rongalite (hydrosulphite-fonnakiehydi') (Colours like 
Modern vioh't, Pine P.KH), Phenocyanine, eti; , wduch form leuco (-ompounds on 
reduction, and also I ’ersian Ix'rnes extract, may also be employed for the pro- 
duction of fast -coloured resists, .As a rule, however, tlu' brighter basic colours 
are pri'b'rrcd. 

The resists are printed on cloth padded in a solution of Paramine brown, 
containing the necessary oxidising agi'uts. After drying, the printed goods 
are steamed in the rapid ager, passed through a tartar-cinetic bath for the 
fixation of liasic colours, wi'll washed, soapial, and dried. The w'liole series of 
operations is carried out in the open width and iii a continuous manner (after 
steaming). 

< As in the case of Aniline black styles, the resists under raramnu! lirovvn must 
be printed on freshly paddeil cloth, otherwise imperfect resists will be obtained. 
The other pri'cautions mentioned in connection with Aniline black styles also 
apply eipially to Paramine iirowns. 

Resist eflccts in wdiite and colours under printed “covers” of Paramine 
brown are obtained by printing the reserve pastes on white cloth, drying well, 
and then printing an “all-over” cover pattern in a thickened brown mixture of 
similar composition to the padding liquor. ' The goods are afterwairds steamed 
and treated as above. 

Resist eff’ects on a plain ground of Parainine brown are produced by the 
following aeries of operations : — - 

1. Pad the bleached cloth in ,Brown P. 
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Brown. P. 


j 20 gi;as. 

Paramino brown. 

( 300 ri 

hot water. Dissolve and add*- 

MOO 

cold water. 

1 1-3 „ 

llonjj^fdite (' (tool and add - 

( 20 „ 

chlorate of soda 

roo „ 

watei. 


annn(>niuni ehloridi' 

j ’1 d 

lai tar ('uu'tie 

] 10^' 

w.iti'r. • 

( 37 d „ 

ul\e('rin 

Idd „ 

van.iilimn sohition l/lOOO (sec 


To 1 liti'o u it li \v:i1(‘i 


MoKlaiils), 


Allow to Kt.ind OIK' Ifoiii or mil!l (‘nloinles.s . tlu'ii filter llnoiiLrli ealit'o atul 
pad the (doth , dry at Id -dO (' m liof air. d'lie addition ol l>oii</dile reduces 
the oxidation ])ro(l net'# a l\\,i\s [oesenL to a shulit ('\t('nt, in eoninu'ivial I’ara- 
inine brown, and tin' taitiii ('jietie h.is the usi'liil j)roj)erlv of n'taidini^ the 
oxidation ot tla'^iaddial elolii l(yr IS to 'dl hours Madi' as ifltovK, the jiadding 
liijuor itself will Rt'i'p in nood (‘ondition foi IS hoiins 

2. t^if th(' paddl'd and dried elolh [irint any of the resist pastes ;.,dvon 
below. l)ry. 


lllWlHT WlllTFS. 1. II. 

{ Ih’itisli ciini pasit' . 7d0 ^inis. 

Ivon^alite ( *. 2d() |d()^llns 

AeetaU' of soda. . . I (If) ,, 

Sulphite of potash !>()“ Tw 2d() ,, 

I 1)1 itish ^uni 200 

'1 Water dOO 


KtOO „ 1000 

No, 11. f;ive,s the better white 

(’ 01,01 ui'i) Ki.sisis wini l)Asie Dn I'Si no'S. 



j 1‘lMv 1 Vl 1.1, OW 

Orel. 

Gums 

Hho'lanuiie (i 0. extia 

10 , 




TluoHaviiio T. 


20 


15 

Tlnoninc bhi*' 0 (J 



2.5 

5 

Glycerin 

1 40 

10 

.‘1.5 

If) 

Acetin . 

‘JO 

10 ' 

10 

40 

Water . 

1 100 

]()0 

10(1 

100 

Starch-tra^acHiitli , ‘J 10 

200 

•joo 

200 

Dissolve, cool, iiiid 

1 




50 per cent solution 0 

f taimiiMii iileoliol 100 j 

100 1 

100 

100 

Resist Paste RAO 

.500 ! 

.500 

.500 

500 


1000 

1000 

1000 

1000 

Hksist 1’aste 11.(1 

• 




1 20 ernis. 

starch. 




1 00 „ 

water. 




340 „ 

6 per ci'iit trap^eanth thickening. 



150 „ 

aniline oil. Pod, eopl to OO'" 

(!., i«id add-- 


400 „ 

Konp;alite C. » 





1000 Stir until the pantc is perfectly sn.oi^th, and then cool. 

34 
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Rhodamiiifr pinks require a long exposure to the air b'eibre they develop, to 
* their full shade. Where this is iuconveoieiit, the Discharge ]Huk II. (Erythrosin) 
used for A/.o colour discbaiging may he employed. ' 

3. After printing the resist pastes, the cloth is stearied i to 5 minytes in 
the rapid ager. 

4. Pass tiirough a 1 pcT^|‘enl. to ‘2 per i-ent. solution of tartar emetic. 

f). Wash in running water. ♦ ^ 

T). Soap at 00” -70'^ C. , 

7. Waslh 

8. Dry over cvlindcrs 

0[)erations 4, 5, 0, 7, and 8 arc conducted in the open soaping range, and in 
a continuous manner. 

10 ) 1 ' resists on figiirial grounds (printed “coM'rs”) of I’aramine brown, 
the sanu' rcsm've pastes are appliealile. I'luit wlule and colours on bleached 
cloth ; dry well ; “cover” in a pnnlmg ])i;iste ol ibrae. me brown; dry, steam, 
li.K in tartar '‘inctie, and wash, soap, and dp,’ as aboAc 

JblOVVN V. (I'OII I‘JUN’J'IM.) 

( 100 gnus, starch. 

30 ,, British gum 

I .'')03 ,, \\at('r. 

Boil, turn off sli'am, and add - 

j 25 gnus. Itaraimne brou 11 
2 ,, Bonualite 

I 175 ,, boiling water. 

Cool and add- 

( 25 ,, chlorate of soda. 

( 40 ,, water 

j 30 ,, nitrate of ammonia 

' 50 ,, wati'r. 

I 20 ,, vanadiuni sol. l/IOOO. 

1000 

Brown 1\ printing pasb' will withstand a prolonged steaming, and may 
therefore be used ns a “blotch ” m tlie ordmarv steam styles. 

Resists under Sulphide Colours. 

Owing to the several drawbacks attendant u})on the use of oxidation dis- 
charges for the production of wluO' and colomed (‘Meets on dyeings of the 
Sulphide colours, many attempts have been made from time to time to devise 
a practical method of obtaining similar and mort' satisfactory results by the 
reverse process, namely, by reserving or resisting tb(‘ dyestuffs during the 
operation of dyeing. 

' Certain metallic salts possess the propicrty of [)r(‘V('nting the fixation of 
Sulphide colours on the tibro, and on this fact is based the resist process 
patenti'd by the firm of Leopold Cassella A (b. (Eng. Bat. 12540, 1901), 

This process depends upon the emjiloymeiit of zinc salts, which not only gi'Ve 
exceedingly good resivsis, but also have no injurious action on the strenj^h of' 
the cloth. Other salts, such as those of manganese, cadmium, iron, tin, and 
, , aluminium, are similarly effective for certain styles of work, but none of them 
are quite so effective as^the zinc salts, nor are any of them applicable to so many 
varieties of coloured reserves. 

< The two zinc salts which naturally suggest themselves as most smtable ^or 
, the purpose are just those which yield the be^t results— hamely, th«;f«lphate 
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ai34 the chloride. The use of sulphate of zinc formed the subject-matter of 
Ca«8olla’B first p?te4 but later on it wavS fourid that tlio chloride gave much 
Superior results, aiV consequently it 1ms replaced tlio sulphatt; almost 
entirely. 

The resisting action of /.me and otl»cr metallic salts is due to ihoir property 
of precipitating the Sulphuk'colours from their sokitions in alkali and sodium 
sulphide. nMiat really lakes jilaee ha^^ not been detiuitely ascertained, Imt it is 
probable that they c^oini>ine '>nth lli(‘ dyoslutl' to k^rr.i iiisoliihle iiK'tallic lenco 
compounds of Mie colour. • 

This suppv/Sition, however, dt^'s not ail'd rd a eoiuoK'te explanation of their 
action, since it lias bemi pro\t'd that diil'ciTiit salts of the saini' metal, wlien, 
used in (piantitics conesponding to equal weights of the samt' ovidt', v#('ld widely 
diflferent results in pra(‘tic(‘. 

Salts possessing stromdy uiaikcd adud projH'itic.> iinaii.ably givi' the best 
resists: hence the aeaf charael(‘r*f f .a s.ilt donblless d<-(ei mine's, tdi !i gieat 
extent, its suitability as a M'sistnig irgi'iit. At the same time llii/base is also 
ail imyortant factor, f«r simil;u salts of dtlhna'iit bases b\ no means leehave alike 
towards the Snlplnde ('olouis 

The salt in ^vhicli tlu' comt»mcd resisting action of baseband acid is most 
proiionnci'd ‘is /,ftic c-liloiide, a. piodiu't whicb, owing to its eicat solubility, 
is partitrtlarlv well ada[)t('d to the prodliK'tion of icsist ellccts with compara- 
tively tine patterns, undei daik sbadi's of Snlpliab' colonis It. is iioti'worthy 
that zinc chloride, allboagb it [lossesses strongly acid pro|)ert les. has no (b'tri- 
juental action on tin' fibre, unless, of conrs<', it eont.:iiii hee miiK'ial aeid The 
absence of free a.cid ought to be ensured bi'fore the resist nastes an* |ir('|).n ed. 

In VK'W' of the e\('i iiK'reasing emplovmt'iit of tlu' “ .SnlpliKh' ('ohaii itescrvn 
or Resist 1‘i’oeess,” it is somcwliat ennons to nol(‘ that, until wilhm qiiiti' recent 
years, the introduction of any such jiroccss would lia\c ('\('itc<! but little mteri'St 
in calico-printing cii'clcs generally 'I’liis attitudd' was not due to any lack of 
interest in the .Sul[)lude colours tlu'msclvi's, but almost solely to I be practical 
diftieiiltics encountered m tluMr applK'ation,— ditlieultu's winch .mtsi' entiielyoiit 
of the great inipuntv and irregul.irity in working of most (*f tlu- Siilpliidi' dye- 
stuffs then avaihibld'. Another cause of the scant atti'iition p.'iid to tli<' eailicr 
Sulphide dyestutfs was that they atl’onh'd an extremely limited lange of shades, 
none of wdiich wert, at on(‘ and th(‘ saim' tiuu', suthcK'iitly fast and biigbt to he 
of any commercial value as “self siiades.’’ 

Fortunately these various ohjd'ct ions havi' hi'mi overeonu' by improvements 
in the manufacture of tlic dvc'stutrs and in the moch's of then applic.it.ion. Tlio 
inti^oduction of pure and n'adily soluble Snlplndi' colours has resulb'd not merely 
in removing tlie practical (lillu'iiltK's of dvciiig, but m rcndeimg ca.sily possible 
the production of a great varu'ly of fast, level and to a bmitt'd exti'iii bright 
shades. In conjunction with zinc chlonde lesist.s, these facilities atlord a ready 
means of obtaining many novel eltects in w hite and fast colours on dai'k shades 
of Sulphide colour grounds. • 

The dyeing of resist styh-s is best earned out m a continuous manner by 
giving the printed goods a singh run through a padding machine, provided 
with a comparatively small colour box ki this wciy, dark shades of blue, 
browp, green, and even black may be obtained of excellent fastness; and the 
short immersion of the faliric in the dye liquor has the advantage, over other 
methods, of allowing no time for the re|erviiig agenis to dissolve in the dye bath, 
and thus throw tlie colouring matter out of solution. ^ 

In order tc obtain the best results with regard both to the sharpness of 
improssion and purity of the resist 'etfects, and to the tliorough and uniform 
al^rption of the dye liquor by the material, i* is recommended by Baumann 
itad Tliesmai* (Zeitgehrift fur Farben-Muttrict April 190B) to dissolve the 
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^ Sulphide dyestuff in glucose and caustic soda, rather than in sodium sulphide or 
hydrosulphite and caustic soda. / 

Padding liquors containing sodium sulpliidc are at one tile least satisfactory 
most dillicult to use : on the one hand, any exct ss of sodium sulphide, 
^lowevcr slight, has th(^ effect of “didling” the white and coloured resists,' 
whereas, on the other han<^, a dehciency of sodium sulphide causes uneven 
dyeing hy icason of the fact that the z nc chloride resists dissolve in the dye 
liquor, and hy comhinmg with the solvent to form zinc suljiliKhq precipitate 
the colouring matter m the dye hath. Even under the most favourable con- 
ditions, sodium sulphide dye hatlis yield mferim- results to those obtained from 
either the “ hydrosulphite ” or “glucose" solutions. Hence the use of sodium 
sulphide is not to ho ix'commendiHl, except in casi's wheie tlu' alternative methods 
arc inadeipiah'. 

On the contrary, the “hydrosulphite alkali" and the “glucose-alkali" pro- 
cesses of dyiung Suljdnde colours arc easy 'of apjilicatlhn, and reiiuiro no more 
tlian ordinai’v eaic. With both, exi'elh'nt resist whih's (hy lh(' /me chloride 
metliod) under full and level shades are leadily obtain si mid uith neither 
is an_( precipitation ol (‘()]ourmg matter in tiie dye l)ath to he feared, since a 
coiisidei al)l(' excess o( (uthi'i’ alkali or nshiciiig ;m('nl lies, pi’artieally speaking, 
no detrimental^ effect on the resist jiastes. So far as th(' piodueiiiai of gornl 
whites and uniform ground colours an* eomM-rned, tiaue is little to choose between 
the two ])roeesses; hut tiu' “ glueos.' caustic soda (he hath" lias the advantage 
of being moH' stable than the “ liydrosulphit(‘ eauslie so la hath, ’ and is therefon' 
preferable on ('conoiiiK'al giooiHh. If anything, too, the glueosi' process gives 
slightly hctt.er results than the othei 


An inipoitant operation m tlu' dyiaiig ol Siilphuh' colours is tht' steaming of 
tlie goods 111 tlie wd state aftei padding Th(> actual dyeing of the material is 
not. elieett'd during the padding, hut hy the suhs(‘(|u('ut oxidation on tlii' fibre 
of tiic ledueei) dyestutl it. lias ahsorheil. I'ormei'ly tla' padded goods were given 
a more or less prolonged cxjiosurc' to llu' air to hi mg about the necessary 
le-oxidation, hut this has now heim ri'plaeed hy a, shot t steaming in a mixture 
of low-pn'ssinv steam and waim air t baler tlie ndluenee of steam, the dye 
lapior pi'iiet rates tlu' tihre mon' evenly and thoroughly, llu' colour is more 
completely de\ eloped, and darker, rielu'r, and faster gi omul shadi's are obtained 
without lit any way affecting (utlau- the purity of the resists or the stnuigth 
of tiie fabric. W ith e(]ua,l (piaiitities of dyestutl, the shade l)r(''|';(.(>(’i i)y stcamim*’ 
is ofy, (y«. tl„. (loptl, »!• tliat l-.V from 

Its Ollier toehmea advantyms, ,t „ |,y fa,, economical process to 

employ, since , al o«s of the dyesturt' I,..;;;; ,iavai,tage: 

lie m<. hod of applying; the yn, V),,,,,.,,,, ,esist process is ns follows : -The 
Koys pill, led ,,, tlu. iisiial cons, si, rig essentially of 

hnulb'id'h !' !| ™ ."t’ m-'d the addition of China clay, arc padded on a two- 

hov orih*. r i"bb"" .aronuh a solution of the desired .‘sulphide eoloiir. The 
SO that macliiiie is constructed to contain hetwaum 75 and 100 litres, 

in the d\m resists are not liable to be injured by loo long an immersion 

DftHSf'd -^^her s(pioezing out excess of lujuor, the padded cloth is 

ininiofU-if^.Kr lu.l ‘ 'vithout iutt'niiedifrte drying, through a steam box situated 
with ton qtnl I padding machine. Any sort of a closed chamber fitted 

U lor rn a guidc rollcrs is suitable for steaming purposes so long as 

be nro\bi.,l*for^'f tl .stiidi'ii'lf apparatus is an nndouhted advantage, and must 
nbiwl alr to iC host mc of 'the dyostuff is to be made. Usually an 
but n ni«m ^ " \th« Conditions required for stoiuniug Sulphide colours, 

sl^m n“rirf are obtained in simple witoden 

steaming boxes, fcrn.shedt^^^i^,^ rile™ and a good supply of low-pressure 
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Hteam : the necettsavy amount of air enterH the chamber by way of the slit 
throu^^h which tjie^l^uoth itself enters. The printed and ]»ad(ied cloth, after 
stcuming, is rinsp?^ rji water, soured in dilute hydrochloric acid, w airbed, 
soaped, waishcd again, buul dried. Tlie whole process is extreme]) simple and, 
when carried out witli n^asonablo. care, very reliable. The tw‘o main points to 
observe are, filial the clotli must pass Uirough the#dye liijuor in tlie full open 
width, ilnd that a siitlicient stiMining n'ust be given to fully develop the colour 
hefioro the ^^oeds are'^soured* , creases in the clotli and too short a. run through 
the st eamer ar ' the most fimti'ul causes #f uneviui dyeing. 

The /.me, ( Idol ide irsist juoci^is is well alapted 1 ■ the production of a great 
variety of styles on either jilani or hLUni'd ^jirinted) grounds, and as the resist 
colours are for the most part as tasl- as tlie ground colours, it is scarcely too 
much to say that tin* piocoss is liki’lv to meet with considcralih' success 

It has already dis])lac('d man\ of the older nu'thods ol ohlainiui^ similar 
elleels, and will piob;ft»l), in coift^x' of time, i{'plae(' entireh the '‘chrome 
mordant dischaige ' foi th(‘ prodiieTron ol mode shadi's fast to Jl^hl, i^ir, and 
soap ^ • 

The followniir I'eujH's t'oi iom^i coloius and d)(' haths will illustrate tlu' far- 
reaching iiiipor|aiiee of tin* pioi'css di'senhed abovi' ddie •fact that so many 
groups of dycstii4is an' applicable is m itsidt sutlicu'nl to pioM- tli.il tlio /me 
ehlorid# •process oilcis many advanlaucs ovm’ those hilheito eiii[>luyed for 
similar but less ciimpndicnsivi' classes ot resist woik 
Resisi' Will IE Z.N * 

j -00 gnus, british gum. 

I 200 „ water. , 

j too 7, nil' eldorah' 

I loO ,, water 


loot) 

Heat till the gum and salt are dissolved 

If tlie resist white is found to run when [uml<'d with he.i\ily (Uigraved 
rollers, it may lie improM'd by the addition ot To to 100 gnus, (bina clay ])cr 
kilogramme of citlour . as a rule, howe\cr, tins addition is not ncecssary with 
ordinary patterns. 

For fast red, funk, claret, and orange ii'si.sls, the A/o colours (h'.vclojied on 
the fibre lend tbeinsclves admirably. 

Resist Red Z 1’. 

• / 400 gnus G pci cent tragacaiitk thickiuinig 

) 200 ,, 71111* clil(jrid(> 

t lGf) ,, ('Inna, cla,y paste oO per cent 
15 ,, oxalic arid 

Dissolve, cool to 0" (' , and add 

150 grins, dia/o solntion T 

20 ,, acetate of soda. 


1000 

Diazo Solution Jk 

( 100 grins. I’araiiitraniline F. 

I 55 ,, nitrite of soda. 

I 350 ,, ice and water, f'^tir well together, and add — 

j 240 „ hydrochloric acid 30“ .Tw 

I 170 „ icc. • 


Make up to 1 litre with ice water. 



TEMtE psnraw'?!' > 

Fo, pi.F, ..d o»„.. ui. »« 

— nitrai iluifi, respectively, in 

placei'of p-nitraniline.^ 

It is almost needless to 
say that all Azo colours 
should he printed on cloth 
prepared in /i-na])hthol. * 
l^'ast blue, violet, and 
j>;retiii or olive » resists are 
best obtained from such 
mordant colours as will 
withstand the action of the 

. - J alkali in the dye hath. Of 

Modern blue, Modern 

lWMZi(lnw(:lu.c.>luUs i‘aia khI .omI lutv icsisls U’hIci 

. ^ cin-orao t.luoH ,uh 1 vx-lets 

for priiain^ (( ddssollo,), Modoro yollow, Antl.racrno yellow, and Persia., berriea 
extract. 

MuK.IAKi 1!HMM^ (I’M'I'.ll .Sul,rillllH Col.UUllO 



Cliroinc bliif k. • •, • ■ 

Chvoino violet M. 

Anthracene yellow ll.N. 

Modern violet 40 ]»<‘i rent. ^ . 
Persian ben les extiaet r>‘2^ 1 



China clay ]'aste 50 jx'i cent. 

Koi’inic acid 

Pntisb j,nun powder 

DiasoUe, cool, and add ~ 
j Acetate of cln nine dw. • 

Zinc cblondo solution 75 pci cent. 


1 Y KI.LfpV 

' ■ ' ■ 

(IllKKN. 

Bkey. 


20 

... 

10 

1 

40 

20 

1 


30 

■ ;no 

:ioo 

320 ’ 

i 150 

150 

1 150 1 

1 

10 


i tiOO 

200 

j 200 

I 100 

100 

j 100 

j 200 

180 

180 

-!- 

■■ 


j 1000 

1000 

j 1000 


Other 'colom-7 of the H.in.e ...ay bo applied accordi..g to the above 

A„ili„e colo..rs are l.kewise soitoble for ll.e prodaetio.. of resist 
effeii .t they de...a...l ea.ef.,1 ha..dl...g, a.jd, thm.gh brighter, are 

Sor so Lt ..h so reliahlo i.. work,.,g as the A.o arid ...orda.it colours. 

*' Type ok Bask' Colour ltK.sisT. 

! 30 Rrms. dyestuff. 

70 „ acetic acid 9“ Tw. 

50 „ acetin. 

100 „ water, 

j 200 „ British gum. 

I Iso ” clay 50 per cent.' imste. Boil, cool, and add- 

150 ^ tannin sol. 50 per cent, (in acetic acid). 

1|>0 „ zinc chloride solution 75 per cent.^ 


1000 
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Victoria blue of the best basic colours for the purpose : its tanniii lake • 
resists the aotioLt)f .Ikali very well ; and though converted into a brown, it is 
redeveloped again ou^.waslling and “souring.” 

When the inordaniand l)asi(|||||||||||||||||||| ion 

with the x\.zi) eolours, the [)ro 

dyeing, ^iii cwder to fix their ley 

are troatec^ exactly ^^k-- the A/ol 

*As already noted, the dy*n»fc by 

either of tlie two methods iii g(M| 

(а) With sodiiiiii sul])liide ail 

(б) AVith tlie pure soluble Si 


(u) SoUIUM Sl'i.eUIUK riCK'KSS, 



f • 

The dyeing of tlu* material is I'fty'led b)^ padding o//rr tliitnigli <i solution of 
the dyestutr 111 Hulfihide of soda and soda ash, with oi witlnuit t bV addjjion of 
Turk'iy-red oil. Tie'* eoueeni ration of the d\a- hath vanes with the (h'pth of 
shade required. As a rul(\ tlu;h ilowui;' juopoitioiis may he taken as repri’senl- 
ing a typical d}/ hath 

,, hlUll'l’ |)\1<K 

(inns. It) to (iO Imiiicdtal oi otleu snitalile Siilphuh’ coloiii , 

,, lo to !)n S(tdium sulphide eiystals 

,, ‘20 to 2o soda ash 

,, I too Till key-rod oil 2o percent 

,, loot) to 1000 w';n('r 


Light shades art' usiiall) jiaddt'd in the cold, wheicas in I he cast* of dark 
shades better levelliiiu and a liilh'i (‘olour aie ohlameti hy keopiiig the d_V’ hath 
at a tcinperatiire of liotwt'cn oO' ami Oo' (' After dyenu:, the goods arc 
steamed, rinsed, souied in dilute arid, washed, ami soaped 


(M (hu'oo^K Ai.kvi.i IhiocKss. 

The number of Suljihido dyestiid's that art' sttluhle in caustic soda without 
the addition of i^odium sulphide is lumtt'd, hut the raiigt' is la'iiig eonstantly 
extended hy the introduction of new colouis, ;uul in course of time the. glucose 
alkali method of dyeing will m all prohahility displace the more sensitive 
sulphide method altogether. 

• The “soluhh'” immethal colours (t 'as'-''lla) aie t'spt'eially suitahle for working 
with caustic soda ami glucose , and alth' ugh iiiauy of thi* pure sulphide dyeslutls 
made by other firms give e<]ually good results, the Immedial colours “soluble” 
are perhaps th(' best known m this eoiiiicctio'; They arc dyt'd in I'xactly the 
same manner as the oidinary Sulphidt' dyestufls, the tmly difherence between the 
methods being in the preparation of tlie dye hath, wliieh is made up as follows^ — 

Lwht, Dark. 

10 to 60 grins, soluble Immedial colour or other suitable Sulphide 

10 to 60 „ caustic Hodk^ 77'" Tw, [colour. 

20 to to „ soda ash. 

10 to 60 ,, glucose. ^ 

4 to 5 ,, Turkev-red oil. 

1000 to 1000 „ water. 

Pad, squeeze, steam 4-6 minutes, rinsb in cold water, sour in dilute hydro- 
chloric aqid Tw.),\a8h, 8oa{) well, wash thoroughly, and dry. , 

fhc sketch below (fig. 78) illustrates the general disposition of the plant 
wjSipjwd in the dyeing of printed goods with Sulphide colours. 
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printed as uMial with the resists, and then, aft (a well drying, instead of padding 
it in the dye hath, it is over-printed or “coviaa'il" with a sia-ond pattern in a 

Sulphide eolour, and finally 
steamed for 4-5 minutes, 
washed, soured, soaped, and 
dried. In this way it is 
possible to obtain many 
novid and fast effects in col- 
oured patterns on patterned 
grounds — ofi'ccts that are 
otherwise unobtainable. 

A further and very in- 
teresting and valuable pro- 
perty of /.inc chloride is its 
power of eilbctually pre- 
venting the fixation on the 
fibre of many of the Vat 
dyestuffs. 

For the production of resist stylos with these colours the cloth may be treated 
in exactly the same way as for Sul^liido colour resist styles, but the Vat 
dyestuff's in general are only suitable for light ground colours when dyed on the 
padding machine ; hence they arc used chiefly for classes of work analogous to 
the well-known “cover and pad style, in w;hich a pattern in white and a dark 
colour appears on a lighter coloured ground. The white resist consists of ziAC 
chloride, while the dark colour may be obtained from cither a Sulphide colour, 
a Vat dyestuff, a zinc chloride resist colour, oi* Aniline-diphenyl or an Azo black. 
The lighter ground, similarly, may bo either a Sulphide or a .,Vat dyestuff, oy a 
mixture of the two. If, for example, a two-blue and white effect with Ciba 


TT 



Benzidine cliuculate, Tara red and white under juinted 
♦ cover of liuinedial Indone B. 
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colours desired, Or cloth is first printed with a dark (dha blue and a ziin^ 
chloridt' resist rh^l^well dried, and then, if for padding, stefimed in the rapid 
ager,Vnd “aired " to fix the dark blue.. Hereupon the goods aiV passed tlirough 
a weaker Cilja blue tlye ba[h in the pudding niachine, and finally steamed in 
the wet state, exactly as for Sulphide colours. On the other hand, if the 
goods are yitendi'd for “eo\enng'’ witli another jittti'rn, the steaming after the 
first printing jiiay^bo omitted, since \jiere is no likelihood of the darker blue 
“tunning” diinng the sc'coiM punting into llu- wei^ver colour. Aftei iht' second 
or cover jn'inting the goods are diutl, and Oien steaimvl in the ager fur 
3-i minuk's, waslied, soured, t,oaped, ami dried, ^inline or Dijilienyl black 
must always 1 m> slcumed after [Iw iirsf ju mtmg, otlu'ru is(' its develojummt would 
be prevemted l)y ilu‘ alkalinity ^f tlV' co\enne eoloui « 

Cilia blue may be rejihuanl m the abo\e styh- by ('iba Mitli’l, the various 
Indanthrene colouis, Tlsu» nyligo red, Cat kmI 1'., Indigo, and the llelmdone 
scries, and as one ol may be^isi-d nijhe Inst pimtmg and anolbei in the 

second printing, or llu' dyiung, it ^ obvious that the pi(»eess,'is ei^ible of 
yielding a vast \ariefv of styh's 

Another method ot pnnlu('ijiL lesist ('tfeets undi'i Sulphide colouis and various 
Vat dyes! nil’s ^as patunteil liy the Uadische Co m I'.nifi It de])ends upon the 
oxidising actioiMif mangaim' s.ihs oi manganese dioxidi', and is a])plieal)le to the 
liidanThrenes, Thio-indigo, Indigo, Ciba, colouis, ami Sulphide colouis It consists 
in printing Llu; (‘loth w ith a mi\t ure of a .soluble nianganous salt and an o.\idiKing 
agent such as bichronTate of soiki, aid then, alliu- (Irying the material, dyeing 
• it m one of tin' nbov(‘ numt loned colouis, accoidmg to any coiivciiK’nt method. 
Colourial 1 ‘esists can be obtaiii^-d by adding l)ia/o comjioynd,-^ to tlu' white resist, 
and printing on naphtlml piepared clotli hnring the dry ing'aftiu' printing, 
Manganese hron/a* is foimi‘d, and hy hotli its mcehanieal and oxidising action 
it eti'ectiva'ly jiri'vents the lixatioii ol tlu' colour sub^e(piently applu'd in the dye 
vat. Manganese bion/.e is veiy last, a leatiire vvlneli alhovs ot the material being 
dyed at any desired temjHU'atun' and in any desiied manm'r, wbetbor it be in 
the padding machine, the eontinuoiu dymng maelime, or m tin* “dipping vat.” 

Whitm» Kksist M N. 

j nOO grins manganous chloride. 

I 350 ,, 50 ))er rent, gum Senegal solulion. Dissolve, and iwld — 

f 75* ,, China clay, 

) 50 ,, wati'r. 

35 ,, bichromate of soda (ground). 

• 1000 

Red Resist M.N. 

850 grins. Wbib' ri'sist M.N, 

150 ,, diazo solution M, ( Oar.iintranibmO 

30 ,, acetate of sofla. 

1030 

Dia/0 Solution M. 

( t)9 grins. Paramtraiiihne. 

•M7r) ,, hot water. * 

( 175 ,, hydrochloric acid 33 percent, (mol and add — 

300 ,, ice, and then — • 

(38 ,, sodium nitrit®. 

300 „ ice. 

(143 „ water. 

1000 

A 10 per cent, diazo solution is better tbau*the above. 
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f Similarly, a-naphthylamine may be employed for a fast cW;et. 

Print the Azo colour resists on naphtholated cloth, and 'ifhito iccist on 
the same or unprepared cloth, according to circumstances. • After printing, the 
cloth is well dried) dyed m Indigo, etc. etc., well washed, and finally treated in 
an acid bath containing 10-20 c.cs. sulph\iric acid 168“ Tw. per litre to 
remove tlie manganese salts stJdl reniaining on the fibre. Most of the manganese 
bronze is reduced during the dyeing, bp.t if any remain jt may be readily 
removed by llie addition of 2, o gnus, of potassium sulphocyaiiide per litre of 
the acid bath; or a solution of bisulji'Aite of soda may be used Wash the 
goods again, soaj) them, ^\a^h, and (lr> up. 

Various “ discharge resists ’’ and other modifications of th(‘ zinc salt resist style 
under Sulpliide and Vat dyestuils have bemi siig^gested from time to time, and 
may possibly be in use to a limited extent. For the most part they consist of 
mixtures of zinc salts with the hy(lrosul])hites of. commerce, and their object 
is to discliarge Azo colour dyed groupds, and, simultaneously jireveiit the fixation 
on ccrUuv parts thereof of other hydiosulphite dischargi' colours such iis Indigo, 
Thio-indigo, Cilia blue, Indanthri'iic hlues and yellows, and Vhe Sulphide coljurs, 
all of which are “resisted” hy the presence of vauq com])oun(ls in any paste over 
which they inay lie printed. By means of thcsi' “K'sisi disclu rges,” a white 
or colouri'd pattern on a multicolour ground of Bai.uutraniliue rod, discharged 
xvith several other colours, is obianicd. Tlic addition of finely ground sulphur 
improves the “ ri'sist discharge efiecl. ' 

For the production of a whit(‘, iiliu', green, and yelTow jiatteni on a mixed 
ground of Para red, Indigo, I'davanthrene, etc, tlu' following process was® 
patented by Kibbert ip lh06 {Herne <jnurnle (Jes vidi teres coloratdes, p. 201, 
1907) The red-dyed cloth is [iriutod with llu' discharge resists, dried, printed 
again with suitable discharge jiastes, diird, stcaincfl for ‘i minnles at 102“- 106’ 0., 

' dried, aired, and then chromed (for yclhov and green), washed, and soaped. 

White Kesisi' Disciiaroe P.B. 

/ 200 grins. Bongalite C \ 

; 200 ,, zinc aiailati' ( Heat to dissolve the zinc salts. 

j 50 „ zme snlpliaie. M'ool w hilst stirring and add — 

( 450 ,, British gum solution ) 

100 ,, ammonium chloride ^ 

1000 Heat the whole again and cool. 

White Besiht Disomarue P.X. (for Indigo and Fiho-indigo). 

j 250 gnus, zme suljihoxylate. 

I 150 ,, ammonium chloride. 

( 550 ,, British gum paste. Heat together, cool, and add — 

150 ,, finely divided sulphur. 

100 „ lactic acid 50 per cent. 

1000 Crind well before use. 

Yellow Resist IJischauge B.R. 

( 200 grms. lead sulphate 50 per cent, paste. 

(180 j, lead acetate. 

( 60 „ China clay. 

1 40 ,, water. 

( 100 „ British gum. 

(100 „ water. Heat together, cool, and add — 

j 225 „ hydrosiilphite N.F. cone. 

( 95 „ water. 

1000 Stir till the hydrosulphite is perf^ly dissolved. 
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Bluti idiacliarge’ r(?siBtB arc obtained with Modern violet, Jlluo 1900, Chromo-^ 
glaticine, ?houy«v«iStinc, and similar dyestuffs, in ^ombiiiatiori with chromium 
aeetaU^ hydrosulpliit^' N.F. cone , and zinc salts. 

Greens are uiereljSj mixtures of Itluo and yellow. 

Print the above colours and whites on cloth dyed Para red ; dry and cover- 
print wut\ any of tlus usual Indigo, Indantlin^e-, ('ilia-, or Suljtliide-colour 
discharge pastes (Iivdrosulplute) , steflin for three nunut(‘s at \(K\ (’ , sour at 
5#'“ G. in 5iluf(; sulpliurie a<‘^l (| -j, 'I'w.) after tl^(' steamed goods liave been 

exposed to ibc air, wash well, and ‘^Inonu' " at. bO hO It to develop the 
yclldw and gna'ii , wash agaifi and soa|i*, wash ;^nd <liy hi this way the 
“discharge n'sists” first jiiinti'd staiul out ch'aily horn a [latterncrl haclvground 
of Paranitraiuline red and Indigo, ly- \\liate\er other vat or sulpliuU eolour was 
printed wdth the final covmmg jiaitcin. * 

These com[)le\ styles are little used, and tlu' alxoe ('xamj)U' w ill suflice to 
illustrate the general pniieipfi's igtwi whiel^they are foimdi’d. 


(h) -llMSKir STVLKS 

The term “ raisi'd ’ is an bid expression iisial (o signify Ifhe melhod whereby 
an insoluble mfiallie sa’l oi ovale or an insoluble eohmi laki' is piodiieed and 
fixed tlie fibre at one and t h(‘ saint' t line b\ a |)io('ess of |)ieci|)itat.ion. The 
most tyjm.'al exainph'ofa ‘‘raist'd eolour" is ( 'hit. me yellow, which is obtained by 
printing or padding the»eh>tli w ilh a sohilile (oi insoliihle) lead salt, aial then, after 
drying, precapitat.iiig tht' U'ail as h'a<l elnomafe hy a run tliioiigh hielwoiiiatc Of 
* soda. Other mineral laiscd eolouis aie Iron Imll’, Manganese hroti/t', and t dirome 
green. Included also in tlie laiba'd colour category art' the lifkes pioiUieed hy passing 
goods pnnteri with (ab'chu solutions and tin' ('vtraets of t^tiieieition balk, Persian 
berry, Logwood, anti other \ egt'lahle dyt'st nil's, 1 hitnieh hot sobitioiis of hiehromato 
of soda, or of this and fenous siilphalt' Piussi.in blue is also legarded as a raised 
colour, sinet', wlien printt'd, it i e'|iiires oxidising m “Im hrttmt'," and wIkmi dyed it 
is prcKliiced by tin' double de('om])ositn)ii of Iron butt and lerroeyiuiidt' oi potasli. 

Any colours which art' raised by the same “raising litjuor’ may h(' printed 
in combnAtion. ddiiis Mangaiu'st' liron/i', lion bull, aiul sttnn'tinies Ghrome 
green may be printtsl side by sidt* , and similaily, (Lronn' yt'llowy steam 
Prussian blue, ayd Gateehii, Logwood black, Persian lieriy, and some of the rod 
wood extracts, may all be jirinted together in multieoloiii pallerns 


(d) Chrome Yellow and Orange. 

Those colours are meiely the norma' chromate (yellow) and hasie. chromate 
^orange) of lead. Tht'y are both pieegalatetl on tlu' fihrt', frtim a lead salt 
previously applied, by bieliromatt' of soda or |i'>l;ish, and the tnaiige is obtained 
by treating the yellow in a hatli i>f boilmg lime water wdiieli converts it into 
the basic chromatt'. The deepest oranges are piotiucetl from hasie lead acetate. 

The thickened Holiitunis may he firmled on either [ilain white cloth or*on 
cloth padded in a 2.L 3 per cent, solution ol sul[ihate of soda. Aniline black 
and any other colour fixed by a, short steaming, and unatlected (or developed) by 
bichromate, may l)c used in combination \tith load ytdlows. 


Yellow P.P. 

120 gnus, lead acetate. | ^ 

100 „ lead nitrate, lilissolve together, and without cooling add— 

450 „ water, I 

250 ;; 

iOOO Boil and cool. 
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Yellow P.B.C. 

GoO grniH. lead carbonate 50 per cent, paste. 

’J50 ,, Ib’itish gum paste 25 per cent. 

100 „ stareb paste 1 2 J per cent. 

1000 fl 

This yellow is suitable for working with Aniline black 

Lead (Iahdonate (foii acomo) 
j G1 kilos, lead aei'tate 
) 100 ,, wal 

Add giMilnally, whilst constantly stirring, 
j d 2 kilos, soda ash s' 

'( 100 ,, water 

Nisutralise with the soda , allow to selth', and wtish .2 times by decantation ; 
then lilter nnt'l ih(' jiasO' contains 50* jicr coot of lead carbonate. The above 
quantit^f?.'. - 17‘'0 kilos, of 50 per cent ])aste ■ 

Oraxok JM). 

200 grniK. lead aeet.itc. 

100 ,, h'ad intrali' 

550 ,, wati'i' 

00 Lritisli gnin jiasti* 

50 Hour or starch. 

looo 

Boil and (;ool. 

OliANOK IMkL 

j 50 litres basic lead acetate solution 
( 5 kilos flour, 
boil and cool. 

lUsic Lead Acetate Soix'tion. 

OOO grins, water. 

GOO „ load acetate. 

225 ,, litharge. . 

boil one hour, allow to settle, and use the clear sujieniatant liquor for 
Orange IMkb. 

All the above colours are printed, dried, and developed at once in various 
Chrome baths according to the shade desired. 


Chrome Baths. 


For— 

Yellow P.B. 

Yellow I’.Ii.O. 

Olance P.B. or P.B.B, 


gnna. 

grma. 

grins. 

Bichromate of soda . 

25 

25 

100 

Sulphate of soda 

100^ 



Common salt . 


100 

200 

Water . . * . 

1000 1 

1000 

1000 


The printed goods are “chromed ” at thh full open width and in a continuous 
manner at 80"-85‘’ C. ; the rate at which they pass through the “chroming 
beck ” depends upon its size, but should he adjusted so that the cloth is given 
aboilit two minutes’ immersion ii\,the liquor. After chroming, the goods are 
well w’ashed and, if required, opej-soaped before drying. 
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For oranges, t^e pieces after “ chroming ” arc washed and passed throiig]\ a 
clear boiling lin^p /water bath containing 40 grms. of quioklinie and 10 grmsf 
bichromate of sodfl per litre of water. AVasli well a^id <lrv. • 

Patterns containing Aniline hlack and the extracts of Logwood, Hark, etc., or 
steam Prussian blue, must lie steamed m the nipid ager before “chroming 

(A) \xon Buff. 

Iron bull' (oxide (if non) i^piodnced by prinliienT'i loii.s aei'tate or I'eri-ons sul 
pbate, i’ollnwod by a inn Ihimiebi caiiNtie sgda :in(*l suliM'qneiit expoMii (' to the air. 

Iron Ihin-' Prim’im. ('oiora • 

fiOO ^I’lns fen (Ills acetafe (See ^l(lldant^ ) 
dOO lb itisb gum jiasb' 


100(1 

^rint, dry, and jiass (lie go()d^ tlnoniji eau'^tic soda t" T\\ at 7d (' , allow 
to lie in })de until tlie fenows nydr.Oe n fidl\ oxidneil, und llini wash oil' in 
water. , \ 

[irom'ss IS ('X])editi'(l liy a short sleamimg thioiigh lie' lapid before 
“raising” in ('aiistic soda, OI the piiaa's iiia\ he treated ui a dilute solutiotl of 
hloaching jioudei alliT the cmstie lialb, oi, again, the hh'aeliuig powder may 
he added to tlu' eaustie soda 

Ironhiiirm eoiidmiatioii with \iiiluu' hla(d\ is l.aigelv used a-^ a hioteh in 
the production of hlack and bull handkeiehiets foi Ihe t^asl, l( n \(')y last to 
soap and alkalies, hut simsitne to tie' action of acids * 


(c) Manganese Bronze. 

The dyeing of Manganesi* hion/c foi discharging has alo'ady liecn dcscrihed 
in detail, d'he production of i>nntcd patterns is piaetieall\ uhailieal, tie' only 
difTerenci^ hcing that \lanuancse cldondc is pimti'd iiistiaid ol heing padded 
on the clotli. In other respects the process is llu' same 

Manoanesi-: Hronze Puinuno Colour. 

SnO grins niangam'se chloride 70‘' Tw 
150 ,, Hritish gum 

1000 

Print, dry, jiass through caustic soda, wa h, jiass throiigli hleaehing jiowder 
solution, wash, and <lry. Idir full details ol tlics(' operations, see l>ron/e Dis- 
charge Styles 

{(f) Chrome Green. 

This colour is seldom used as a .si'lf shade. It may bo jiroduccd by any 
of the many methods of mordanting cofton with eiiromiuin oxide, d’hc cloth 
may, for ex'amjile, he printed or padded in a strong solution ofji iiasic ciiromium 
sulphate (say chrome alum made hasienvith soda adi), dried, steamed minutes 
in the rapid ager, and then passe(>at once lh/^:>ugh a hot solution of soda ash, 
which preeijntates tlie chromium hydroxide, or chrome green.. 

The well-known Khaki shade js a mixture of Iron huff and tdiromc green, 
and is obtained by precisely the same incans, from a solution contmning 
chromium and ferrous acetates or other salts of these two elements. 
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(e) PruBBian Bltie. 

The production of l^russian blue has been described at l(;ngth elsewhere in 
this volume. (Sec Discharge and Steam Styles.) Steam / Prussian blue always 
requires a run tlirough a “bichrornc bath” to biing about the full develop- 
ment of its shade, and for this reason it is mentioned here, although, properly 
speaking, it is not a “ raised colour ” iti the general sense of the term. On the 
other hand, I’russian blue dyed by treating Iron bull' dyed cloth in an acid 
solution of “yellow [)russiaUf” is a true, raised colour, since both the buti’and the 
blue are precipitated directly upon the fibre. 

{/) “Raised” Vegetable Coloims. 

A modification of the well-known wool-dyeing method of “stuffing” and 
“saddening” maybe applied, in certain case^ aiidn foi ])v,rticular styles, to the 
fixation of some vegetable dyestuffs en eottoi’i cloth. Of these, Catechu is the 
most ivi-portaftt , but others, such as IVrsiaii berries, (Quercitron bark, and 
Logwood, are also useful, inasmuch as they permit of compound shades being 
obtained and multicolour effects produced without any variation of process. 
The multicolour effects obtained are limited to combinations op brown, yellow, 
olive, drab, fawn, gr(*y, and such mode colours as c.an be mixed from Catechu, 
Logwood, and the yellow dyestuffs. 

Much varK’ty, howi'vm’, can be introduced by the printing of steam Prussian 
blue, Aniline black, and (or) the liOgwood iron hlack .1. (already described in the 
sections on the Steam and A/o (hlour Styles, si'c p .‘107), along with the colouring ® 
matters mcntioiUMl ahov^v 

The ]>roces.s consists in jirinting thickciu'd solutions ol Catechu and other 
natural dyestnlfs on white cloth, and then, after drying, ])assmg the printed 
goods tlirongh a hot bath of bichromate of soda-, which reacts with the dye- 
stuff to form an insoluble colour lake A slight addition ol alkali to the printing 
colour improves both the shade and the mtousity of the ultimate result, and 
a run through the rapid ager before “ cliroming ’ has a Ixmeficial influence 
upon the fastness and evenness of tin; colours. If Prussian blue, either as a 
“steam colour” or m llie form of a solution m oxalic acid, is used in conjunction 
with Lark, Pi-rsian hemes, or Logwood extracts, for olives, greens, and slates, 
the alkali must he omitted from the printing p.astes, otherwise the blue will 
not form. 

Bright greens, yellows, and blues are obtained from lead salts, Prussian 
bine, and mixtures of the two, and blacks from Aniline black, Diphenyl black, 
and Black .1. (p. .‘197). Logwood alone “raised” in chrome docs not give O' good 
black ; it is only suitable for greys and compound shades. Alizarin blue S. with 
zinc or (diromium mordants yields a fine bluish shade of slate, and may be added 
to the vegetable dyestuffs. 

All patterns containing steam colours, in addition to the raised or developed 
colchirs, must be steamed in the rapid ager for .‘1-4 minutes previous to 
chroming ; and only such steam colours as are fixed by a short steaming should 
be employed, as prolonged steaming causes the raised (iolours to run. 

The follow ing recijies are taken from practice • — 

Grey K.L. 

160 grms. Logwood ext. 32" Tw. 

‘20 „ glycerin. 

800 tragatjanth tliicken-ing 4 per cent. 

20 „ caustic soda 70“ Tw 


1000 



STYUB^ W . 


:>4^ 


BsawN R.a 

*f 240 ^riMS. Cateclm (iu cubes). 

I 320** * water. Dissolve and strain into — 

40 water. 

480 ,, Trapic*,nth thi('keninj>: (> per cent, lloil, cool, and add-T 

40 ,, caustic soda 70" T\v. 

And, before printing, . ^ ^ 

, J) gnus, eo])pci- sulphate 10 })er cent solution. 
r> ,, niagncsiuiu acetate 3:^ Tw « 


Amio 


Yeij/iw 11. i’). 

7(>0 <j;rii)S. Iragai'aiitl* tlnekeniiie ^ per cent. 
100 ,, I'crsian hen irs (*\t.i act h'J" 4'\\ 

100 fs'iik c?tr.tct»i4_' 'l\\ 

20 ,, ghccnn lloTlf cool, ?in(l .cld- 

20 ,, •caust 1 C soda 70” Tw 


1000 


OWVK - 


Fawn 

Dreen : — 
lluKiiiT (!rkk\ 

YeI;JX)w —Yell 
Flack 
Blue 
S l.ATE 


J 1 t.o ^ ellow \\ I* 

I Mo 1 (irey OF 
I (> Blown B F 
J t; ^ ellow 11 B 

I 1 (in'v K.l. 

( 2 to (i \<'llow B Ik (w It liout. caustic soda). 

) I to t I’nissiaii hliH' sol. 30 jH'i' ^ciit (in^>\alic acid) 
( 1 to S ^'cllo\\ B B (st‘(‘ raih(‘(l yellows) 

) 1 to 1 Bnissiaii hlue sol 30 pel C(*nl 
1 * B <»i B B ( ' (i aised \ (dlow ) 

Aniline, Diphenyl, or Logwood iioiehlacks 

Steam Brussian hlue 

Ali/arin Blue S , with /.me siilphaO* 


Print all the foregoing colours on whiti' iin|iu'pare(l cloth , dry and stt'ani 3-5 
minutes in the rapid ager ; pass continuousl\ through a 1 2 ]»ei cent solution of 
sodium bichromate, wash well and diy Somewhat hi'tter lesiills are si'cured by 
hanging the steamed goods m a warm ehamher before “ehiommg In the case 
of Cate-chn, a darker shade is ohtaimal altm a 2 3 days exposure t-o warm air. 
The above deserihed st vl(* IS almost obsolete, tliough it is still iisisl occasionally 
on the Continent for eeitam classes ol Icavy dull cidoiiied juiiiiture eretonnes. 


(7) BBLNTINC OB LIMNCS (BASTlx CtiBOB'BS) 

Most of the linings used by clothiers and dressmaki'rs are printed witW . 
striped patterns, and wdierc' the whole surface ot the material dis{)!ay8 tlie Siftne 
texture they arc produced by means of llu' ordinary “steam eoloui's, 

^^ome classes of linings,’ however, have the appearance of hrocadi^ stripes, 
that is, one stripe is lustrous while the ne.ft ha.s a dull matt surface. This latter 
effect is obtained by jirintmg zinc oxide eitlier alone or tifitwl with pigment^ 
direct, or basic colours The zinc oxide is fixed w’th alhnmeii, and it retains its 
dull, pasty appearance even after 4he cloth lifts been heavily calendered or 
Sohreinered, to give a lustre to the uuprinted portieus. Ni^turally, the best 
contrast is obtained by printing zinc wnitc on sateen cloth, and especially on 
meroerised sateen that is subsequently “ lustred in the Schreiner calender. 
Other patterns may, of course, be employed at will in place of stripes, and many 
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beautiful Ijrocade or damask effects' are obtained by printifli; various, patterns 
(d zinc oxide colours on white or tinted grounds. 

Zinc Oxide 1'rintino 1‘aste, 

350 grms. zinc oxide. 


50 „ 

glycerin. 

250 „ 

egg alhugneii 50 per cent. sol. 

250 „ 

G per cent, tragacaiilu thickening 

70 

olive oil 

•>o „ 

turpentine. 

1000 



Onitd the \vIk)1(‘ until it will pass easily throitgli a Htraining cloth, 

Print, hteain in the rapid .ager, and then linisli witliout any further 
treatment, ddie above colour givt's line white dain;\slv ellects on lioth white and 
tint(‘d grounds. 

hoi^oloiiru 1 eirects of the sanu' sort, an addition of any smtahle colouring 
matter is made to the white paste tor this ]mrpose any liasic, direid, or 
pigment colour may lu' used, thi' (piaiitity t.atyn depending on the shade 
reiinired. Oenerally, very light shadi's give' the hesr lesnll^. i, 

Tlu' majority of linings are ])rnited on white' or dedicatidy tinted grounds, 
and when a dark colour (‘liters into tin' pattern it is usually otu' of the ordinary 
“steam colours'’ Tlu' grounds are tinted with diie<‘t dyeing colours m the 
padding machine. Plack, led, elaivd, brown, hliie, atal other dark ground 
linings ari' produced by any of tin; discharge or reserve pi'iicesses already 
described — c //. Aniliiu' . bl.ack, Piint r(‘d, Paia b'-own, Naphthylainine claret, 
1 tiaminogene Iniie, Snlphuh' colours, etc 

Pcsidi's zinc o\ide, barium tiingstab', baiium sulphate', and h'iid sulphate 
arc also used for damask eU'ects The tungstate' eh barium yie'lds :m e'xcecdingly 
hrilliant wdiite, while the' sulphates of lead and harium are' only used for infcrioi 
and cheajie'i work. They (tin’ two latter) arc by jiroducts from the' preparation 
of aluminium acetate and sulphocyanide'. 

,) 

(H) MKTAL PlUNTlNd 

The production of {H'rmanent metalln; ('Heels on t('\tile fabrics is a problem 
which has eiccupied the attention of calico printers for a ve'ry long time. 

Apart fiom the technical dilhcultn's encountere'd in the' juinting of pastes 
containing a high percentage of metal in the form of a tincly divided powder, it 
was impossible, until within rece'iit years, to obtain solid-looking prints vvdiich 
were fast to washing and W(;re nnali’ected by the action of imjnire air. At first 
siglit it might appear that metallic jiowders could he treate'd like pigment 
colours, and tixe'd like, say. Chrome' yellow with albumen. Such a process, how* 
ever, does not yield satisfactory results : the prints are uneven, poor in colour 
anh lustre, and lacking the body and the solidity so characteristie of the gold 
and silver woven and emhroidered eflccts which first suggested the idea of 
applying metallic powders hy printing. The heavy metallic powders settled in 
the colour box and stuck in the engraxiug and the chemical action of albumen, 
which contains sulphur, hlackeneil the “gold” and “silver” powders, owing to 
the formation oi copper and tin sulphides. The substitution of oil varnishes 
gave much more satisfactory results so far uj regards hrilliaiicy and permanency, 
but the method of printing mixtures of “gold” and “silver” and varnish with 
ordinary engraving left much to be desired in the way of solidity of appearance ; 
in fact, the method was little used on this account. The most successful of the 
old processes of metal printing consisted in applying a stickypaste of glue and 
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tswwxju w me laun wiiich was then pasaecJ directly, before the paste was dry^ 
through a closed* in which bronze powder was lightly brushed on the cloth. 
On leaviiiiT the “hrunziog box,” the cloth passed continuously through a series 
of closed boxes fitted .vith gyidc rollers and beaters, which latter, acting on the 
Wilder side of the cloth, beat oil all tlic “gold” powder not adhering to the 
printed pjyts The goods were; then hung in a«dry, warm room in order to 
hardeif the, glue vehicle, and, a,fter a l-horough brnshmg to remove all loosely 
adliering ‘powMer, ‘wen; caltndi'red to burnish tyc metal. In this way very 
effective awa solid-looking metallic paAenis wore obtained, but unfortunately 
tiiey were vieither fast to washiftg nor to the bbicLmyig inibienee of impure air. 
Goods printed by this jirocess were intended mainly for deeorativi' hangings in 
theatres and tin; like, and eonseiiuently their liability to hlacki'ii iiua gas laden 
atmosphere was a, senous <lrav\bai‘k. With improved methods, however, many 
of the defects of earla^ pn>(‘c;^ses havi' been overcome , so much so, indeed, that 
even fine patterns are now prmleif Jn dres;^ go(»ds — jialterns whieli retain their 
metallic lustre after wa^himr and a iftng <e\p(iMire to all sorts of ai/ 

^liliesc impiovenu^its date from the introduction of the continuous stencilling 
machine patented by S. H Sli^\']i m IS'lf Sliar[)’s maebme provided the first 
practicable me^iis of jiroducmg last, solid, metallic prints * 

'riie m(?talli^ powder mixed with varnish was sti'iiciUed on the cloth, and the 
varnii^i* was then dried by hanging tin* goods for several days in a warm, dry 
atmosplieri! ; when (juite dry and hard, the luslrr of llu* imdal was brought out 
liy cal('nd(*ring. Prnit^i I'xeeiited m tins way an' K'lnarkahly permanent, and 
stand a si'vi're soaping if tin' temperature is not too high , in the cold they are 
practK'ally iinaffecti'd hy slroyg caustic soda, a jiropertv whu'h allows of them 
Ix'iiig “enmjied,” according to the mi'thods to lie deserilied wiufi dealing with 
the “ Crimp or Crepon ” styh'. 

As Sharji’s ap])aratus was jiatented, other methods were sought of producing 
similar results In me.tns of the ordinary cvhnder jirmtmg machine. 

Previous attempts to jirint metallic varnishes with engraved rollers had 
given unsatisfactory woik, hut the jirohh'm was attacked afresh, and finally it 
was diseox^'i’i'd that the cauv' of thi' earlier failures was due (uitirely to iinsuit- 
able engraving. The ordinary engraving of masses conHists of a series of 
corrugations or furrows (tie; “ground”), which, although essential to the 
printing of starih, flour, gum, and allmiiK'n colours, arc altogether inadtHpiate 
to the production of lirst-ratc metallic prints. The metal is not only apt to 
stick in and fill o}) the engraving, hot even when a brush furnisher is used to 
keep the furrows clear of dc])osit, llu' amouul, of colour transferred to the cloth 
is* insufficient to give a solid effect on Cibondermg The engraving adopted for 
metal printing is deep and smooth, without any furrows or otlu'r roughness 
whatsoever. ITsnally the pattern is etched out with nitric acid, and many worn- 
out copper rollers, nsele.ss for ordinary punting, can he utilised for metal 
printing hy re-etehing tiiein deeply, so as to dissolve away most of what^ 
“ground ” may still remain From sueh deep, smootli engraving a heavy chaige 
of “colour” is transferred to the clotii, and, with a brush furnisher, no difficulty 
is experienced in printing varnish mixtures eontaining as much as 25-30 per 
cent, of “ gold ” or “ silver ” [lowdcrs. , 

A good quality of hard-drying copal varnish is the hesl ffiediurn to use for 
the printing and fixing of the various^ bronzes and “silvers.*’ The metallic 
powders or “bronzes” consist of finely divided alloys of copper and tin, with 
sometimes zinc and lead; “silver” is either tin or {^luminium, generally the 
latter. “Gold bronzes ” vary in shade from the deep red of cojfjDer to the palest 
tint of gold ; and, besides these and. the “silver,” there are a variety of crimson, 
blue, green, orange, olive, and other shades of st-called bronzes. Sometimes these 
coloured bronzes are mixed with aluminium powder to enhance their lustre, 

36 
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The printing of bronze ^powdera is carried out in the usiia^ manner, nut the 
goods are iiQt passed through the drying apparatus ; in fact, it'is quite impossible 
to run them under and over a series of rollers, because the varnish, being sticliy, 
would soil anything with wliich it came in contact. Instead of the ordinary 
drying, therefore, the printed cloth is drawn right over the drying ipachine and 
plaited down between “greyS;” the printed side to the “grey cloth.’’ ^ Some 
little “bronze” stjcks to the grey, but. the loss is too slight to affect the 
ultimate result to any appreciable extent. It is an advantage to onq^loy dartp 
“greys,” since the presence of nansture prevents the varnish attaching itself to 
the “grey.” From the prbiting machine, the goods are taken to a hot, dry 
hanging room, and there suspended until the “colour” is dry and hard; then, 
without furtiier treatment., they are cold calGWidered and made up. 

Gold Bronze. 

250 gnus. Bronze powder. 

750 ,, co])al varnish. 

“SlIA’EK.” '' 

100- 150 gnus, aluminium jiowder. 

900- 850 ,, co])a,l varnish. 

1000 1000 

Other bronzes are prepared for pi inting similarly Ib’nit : plait dow n between 
“greys” ; hang 5 0 days in a dry, warm ageing chamber , calender and finish. 

Metal printing is con- 

j. — -. 1 — — 1 fined to a very few styles 

It is not suitable for white 
or delicately tinted cloth, 
as the oil in the varnish 
spreads by capillary attrac- 
tion beyond the edges of the 
pattern. On light grounds 
this causes an unsightly 
yellow stain all round the 
printed objects, whereas on 
dark grounds it is un- 
noticeable, though present. 
Moreover, dark blue, green, 
Metal limit. black, claret, purple, etc., 

contrast much better with 
gold and silver tlian pale pinks and the like. Again, very few colours are 
available for printing alongside “bronzes,” because the lustre of the latter is 
impoverished by the acid fumes generated in the steamer. On blue grounds 
a Logwood iron black and green zinc oxide colour (see Linings) may be printed 
with good effects alongside a “ gold ” bronze, but as they cannot be steamed 
they are not fast, and are only suitable for temporary decorations, which are 
not expected to stand washing. 

On goods already dyed, steamed, and finished, a cover pattern is often printed 
in “bronzes.” In such cases a combination of steam prints with metallic effects 
is obtained, but the two patterns do not register with each other, and the steam 
or dyed colours can scarcely be said to have been worked in combination with 
the “bronze” cover print. Most of the metallic prints produced to-day are 
small spots, sprigs, and stripes on sateen cloth, previously dyed in various dark 
shaldes. They had a great nm a few years ago, but never became, nor are 
likely ever to liecome, fashionable. 
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(9) CREl-ON OK “CIUMK” STYLE. 

• • 

The characteristic; feature of Uiis style is the appearancje of alternate plain 
and crinkled stripes i \ the fabric itself. Sometimes one, sometimes the other, 
and sometimes both of these two sorts of stripes an^ coloured : at other times 
they simply take the colour of tlie pattern over wku;h they run, 

Tli% crinkled stripes, known us “cr^ipon " and “crimp” stupes, are produced 
by a protfess Tiased ii[)Ou Jie propiu-ty possesscHl Jiy eoneentrated solutions of 
'caustic soda, of causing cotton to shfink. Cotton cloth, [irinted in a stripe 
pattern widi strong caustic sodft, shrinks m the [iriyted parts, and thus causes 
the imprinted parts to cockle or “ crumple u]).” The greater the shrinkage or 
contraction of the printed par^s, the more pronouneed is the orepon ellect 
obtained. * 

Coloured stripes proi^ucod by the addition of dii('<-talyemg dyestntlH to 
the caustic soda or the ])aste useirfer printing tlu* sLri[K‘s to lu^ “enm{)ed” or 
“ereponed.” , * ; ^ 

Similarly, direct ^lyestntTs an' em[)l()ved for jirmting the patterns on cloth 
that is subsequently “coverej” or otlii'rwise treat<'d in stnmi: soda lye. But 
for this latter purpose any colours that are unalVected by caiMic soda solutions — 
e;.//. Anilinl' blatk, Indigo, and other vat ilyi'slulK, Sulphide colours, Para red, 
Naphfliylamino claret, and even Vii'toria hhu! (basic colour) iiiay be i-mployed, 
either alone or alongside tlu* direct dyestulfs, so that the cn'poii stile* is capable 
of being applied to & gn'at variety of jairposes. In addition to the direct 
printing of multicolmir patterns on white grounds, discliarge and resist ellects 
are easily obtainable on Aniline black by means of zme o^idc' in conjiinclion with 
direct dyestuffs, or by Plu/anski's A/o colour resist process, 'l^ie latter yields 
the fastest work , the foniK'r thc4fro*tt4aivvai’iety» - - 

There are two meth<^ls of I # I # in I# %#l 

(a) iiy ti,e (lin'H pHniiiip , 

(h) By printing the parts ol ni2C]ot^tupeJu’i^miM(l and 

afterwards padding the goods tliiHi^ yoriff C 8mm lyiMMlne. 
By the first method it is 

stripes; that is, the plain the 

second method any kind of 

caustic soda treaitment is a sej)arafl®fjL^awffii^fii5 be 

steamed or undergo any other sii|fpS||^^ll|(llSMWfn™*ijrePwrpMr(WF 
soda. In neither process of crimping is it usual to di'corate the crimp stripes, 
not because it cannot be done easily ('iiougb by engraving for the purpose, but 
because the effect is bad. In some ea- . s, however, the crepon or crimp stripe 
consists of several colours, arranged somewhat after the fashion of a continuous 
upright spectrum. 

(a) Direct Process of Crimping. 

In this process the cloth is printed with a thickened solution of caustic stela 
corresponding to between 60” 00“ Tw'. A pattern of any number of stripes may 
be employed, and by suitably distributing the caustic colours and the ordinary 
colours between the several rollers, cither the plain or the crimp strijics, or both, 
may be produced in a variety of shades t)ark reds and clamts are obtained by 
printing Para red and Naphtbylamine claret on naphtbobprepared Cilotb, along 
with caustic soda colours m the othijr rollers ; su^'h reds and clarets necessarily 
appear in crimped stripes only, since the addition of caustic soda to Azo colours 
would prevent their coupling with the naphthol. Anifine and^)ther blacks, and 
dark colours generally, are xmobiainable by the direct method of crimping on 
ftocount of the fact, that the goods cannot bt steamed with any degree of satis- 
faction. Apart from that, too, the “scumming” of the caustic soda influences 
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them unfavourably. Some of the vat dyeatufife might polaibly be* applied 
aiiGceaafully, as the “marking off” of the caustic soda rollers of the 

agei would not be likely to affect them prejudicially ; this, however, is a 
point that reirmins to be tested. , 

I. (Caustic Soda Pjuntino (Iodouh 64° Tw. (for Plain White- Strifes). 

6*400 litres caustic soda 100° Tw. 

3*600 „ gum Senegal 35 per cent, solution, 

10 litres. 

Add the soda to the gum gradually, stirring all toe time. 

II, (Iaustio Soda Printing Polour (fof. Pi.mn CAiloured Strifes). 

o i litres caustic soda 100 Tw. 

Add gradually to 

( 3 litnis gum Senegal 40 per cent, i Mi.\ tlu; ih _,^tuff with the water 

' 250 grins. Direct dyestuff. j and then add the gum; heat 

rr(v350 „ water (boiling). ) till the dyestuff is dissolved. 

10 litres. 


For Ihnk take : 

n Yellow „ 

,, Blue „ 

„ (Ireen ,, 

,, Violet ,, 


-Krika P> N 
Diamine fast yellow A. 
Diamine sky blue h\ 

2 ])arts blu(‘ , 7 })arts yellow 
2 [larts pink , I part blue. 


gum • 


,, light shades, any of the above, reduced with caustic soda 
^ 6r 4\v, as above 

If the crimp stripes are to a[)pear in colours other than IVa red and 
Naphthylamine claret, the direct dyestulls are again employed, but made up in 

the following manner : — 

( 'odours for “Crimf” or 
“Crki'on” Strifes. 

1 25 grins. Direct dyestuff 
100 ,, water. 

30 ,, phosphate of 

soda. 

Dissolve, and stir into — 
515 grins. C per cent, tra- 
gacanth thick- 
ening or staren 

paste. 

1000 

Heat the whole until the 
dyestuff is perfectly dis- 
solved, and then cool down. 
According to this recipe, almost all direct dyestuffs may be employed. Light 
shades are obtained by adding extra thickening as required. 

In order to obtain the best results as regards the prominence of the crepon 
stripes, the caustic colours should occupy at least lialf the surface of the cloth ; 
indeed, the very best ci’epon effects are secured by printing the caustic colour in 
broad stripes, leaving only narrow stripes of. unprinted cloth, or cloth printed in 
colours containing no caustic soda between each broad stripe. In this way the 
greater part of Mie cloth undergoes considerable shrinkage, thus causing the 
lesser part, which is not subjected to the action of the caustic soda, to crimp in 
the most pronounced fashion. o 

One example of the methoi^ of producing a four-colour pattern by the 
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“Direct Metho^ of Crimping’' will illustrate sutHoiently the principle of tli^ 
general modm opeiUmii, For instance, to obtain ‘an otl'ect eoiisisting of red, 
blue, and yellow crimp stripes, with broad white plain stripi's between them, the 
cloth is first of all prepareibin /^-naphthol as UHual. 

It is then dried and printed for the colours in Para red, Duuimie sky blue 
F.F., ^nd" Diamine fast }ell()w*A., «ill thiekened with tnigiicanth, starch, or 
British gpm, aikI for the W'Jinte, with caustic sode 61’ Tw'., tlnckened with either 
gum SenegJ'l or tragacanth. Alter pru^tiug, the g^iods are run tlirougli the n;r 
for a shorC time with as little^ leiisiou as possiUe, to allow' the mereerisod elotii 
to contract to the fullest extent, tliey are Iheti passed through a hot air 
chamber and partly driial to pH'vent “marking oiV," and finally thej' ari' washed 
thoroughly in cold running watm-, soured n* dilute sulplmiic acid, waslu'd again, 
and dried over cylnideis or m hot air In tin* wet state no mon' tension than is 
necessary should Ix' jl*il on l^i(‘ ei^ods, oilu'i Mse t la'y aie liable to sLielidi, and so 
lose a good deal of then erepon efhi^'. • • 

Instead of prii^tin^^ the foregoing eolouis on wlute elolli, *w iien by stripe 
patl!fenis only are possible, a good di'al vaiiation can be obtained by printing 
them on cloth aln'ady printed in a multieobair llor.d m olj,ier pattern. In this 
case the [vrevif^jisly apjilied pattern must, of course, he m colouis that will with- 
stancifche action of caustie soda Similarly, blotch patterns may b(' “eriinpcd’' 
with good cflfeci , in fact, any suitabl\ resistant colour may 1 k' idilised in tins 
way to advantage. ^Vmongsl the colouis that withstand caustic soda the 
following may be mentioned : - A/.o teds a,nd clarets, \ letona blue (taimate of 
> antimony mordant), Silvertown blue dyixl on non mordant,, Iron bull', Indigo, 
Thio-indigo, Brom-indigo, Vfti red B, and the (liba, 4ii(lantli4.'ne, I bdindone, 
Sulphide, and most of the Direct dyestulls. Aniline black is also [ire eminently 
adapted to crimping af^er devidojunenb 

{(>) Resist Method of Crimping. 

This process, winch is due to John Mercer, is founded on the fact that thick 
solutions f)f gum Senegal, gum ara,bic, gum Dedda, or British gum, when jirinted 
on cotton cloth, form, when dry, eflicieiit “resists ” to the ni('re-ensing or shrink- 
ing action of caustic soda. Tlie.y act meclmnically by preventing the soda from 
corning into confact with the fibre during the subswiuent crimping ojieration, which 
consists in padding the printed goods, through caustic soda, in a [laddiiig machine. 

On the other hand, gum tragacanth, at the strength used for thickening 
colours, olVers no a[iprecial)le obstruction to thi* ahsorjition of <*auHtie soda by the 
fabric, and therefore it can he used safely for the production of the plain stripes 
when these are re([iiired in colour, or when a [ilain white stripi* is rerpnred to be 
decorated with a jiriiited design. 

By a plain stripe is understood a flat, uncrinkled stripe, irrespective of any 
pattern it may carry. ^ 

The same colours that are used for the “Direct TrocesH" are used for the 
“Resist Process,” but in the latter they are capalile of being apjiliijd to a much 
wider range of patterns ; in iact any multicolour jiatteru containing a solid stripe 
can be executeil by the Resist Crimp proi iss as (miiy as bv any other ordinary 
method of printing. All that is necessary is to use alkali resisting colours 
thickened with tragacanth in the plain, smooth stripes, and similar colours 
thickened with gum Senegal or Britkh gum for flie crimp stripe or stripes. 

Apart from its wider scope, the “Resist Process” otters another great 
advantage over the Direct Process, inasmuch as the printed goods can be 
steamed before they are treated ih caustic ^oda. This facility is not onty of 
immense value as regards the better fixation of the colours, but it also makes 
possible the production of many erepon effects otherwise unobtainable. For 
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mstance, Aniline black may be employed as a part of a multicplpur pattern that 
registers with the crepon stJi'ipe; or, again, resist effects dh^'an Aniline black 
ground in combination with a white or coloured crepon stripe may be as easily 
obtained as by the usual Aniline black resist "process. Neither of these styles 
are possible ))y the Direct Method of Crimping. 

In practice, either gum Senegal or a “dark” British gum is used fhr pwnting 
the parts of the cloth to be “crimped.” ' 

The British gum is the cheaper, and for any but the most delicate shades 
quite as effective a resist as gun Senegal. 

Cum tragacanth is employed solely for })rinting the “ uncrimped ” parts of 
the cloth, and for this purpose it has no competitor. 

For convenience of description, colours thickened with dark British gum will 
be distinguished as “ B.C. colours,” while those thickened with tragacantli wjll 
bo referred to herenfter as “C.T. colours.” It may be wvJi to note that “ B.G. 
colours ” may spmetinies contain gum Senega! for the purpose of improving their 
workiujs; •■'vjiialities ; this, however, does not demand any modiheation of the 
nomenclature, since lioth gums })lay the same rhle. 

The separate ope’^ations connected with the “ licsist Crimp Process” are as 
follows : — 

(1) Print the cloth with the required B.C. and C.T. colours. . , 

(2) Dry and steam d-60 minutes aceoiding to circumstaiioes. 

( 3 ) Pad “straight througli the lupr’’ ih caustic soda Tw. Allow to 

lie a short time, and tlum — 

(4) Wash well in the rope form until the goods are free from soda, 

(5) Sour in sulphurio acid |''Tvv., wasli, and dr^. 

If the patterns contain such colours as,^leii/,opurp urine or Congo red, it will 
1)0 necessary to treat them in dilute ammonia after the Inst wash out of “sours” 
in order to re-develop their hriglit red colour, which is turned blue hy acid. 

In the case of Aniline black resists, the printed goods are best steamed for 
45-60 minutes after printing , they are then padded in Aniline Black P. or P.S. 
(sec Blaijk Discharges, pp. 513 and 514) in the usual manner , dried and steamed 
3-4 minutes in ilu' rapid ager 90'’-94° C. The rest of the ])rocoss is ac above. 

The following fornuihe have given excellent results on the largo scale : — 

Resist B.C. (kou White Crimi* Stiui'ks). 

500 gnus dark British gnin. 

500 ,, wjiter. 

1000 Boil and cool Best used slightly warm. 


B (f. Coi.ouRs Foil CiuMr Strifes. 



Kkj» B G. 

Pink B.G. 

Yellow' B,(i. 

Blue B.G. 

Green R. 

('ongu ml .... 

50 





ErikaB. 

... 

25 




Diamine fast yellow A . 



26 



TUioflaviiie vS. , t/ 





'18 

Diamine sky blue Ij). F. . 




25 

^ 6 

Phosphate of soda 

’*’50 

25 

25 , 

25 

26 

Water 

t75 

500 ■ 

1 600 1 

600 

500 

Dissolve and add — i 


i 

I 1 


1 

Dark British gum ^ . 

425 

. 460 

1 

450 

1 450 

Heat together until the 




_____ ^ ^ 

i 

gunc. is diswdved, and oool. 





1 

1 


1 1000 

1000 

rooo 

fooo 

1 looir 
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Paranitranilin6 red cannot be used with dark British gum. Other 8had« 
are obtained bj^* tailing the altove. • , 

G.T. COLOITUS (j'OR I’l.AlN (JoLOURKl) SlUirKS Olt TOR PATTERNS ON PLAIN 
VViiii'B Grounds). * 

Type.-;^^ 

• j 25 grms. Direct d vest iiiV. • 

• 2‘t ,, ph()sp!i?ite of soda! . 

I -^75 ,, water. • 

,, <> per (HMil*' Iragacanth thickTiiH]g. 

1000 Boil and coel ^ * 

kor the various shadi's ns(‘ the Mine dyestutls as aie used for B (1. colours. 
Instead ot tlu' Pony W’*'d, IVra ryd (printed on naplit liolalt‘d cloth) may be used 
for heavy plain stripes \\ hmi GeJujo rcd#is <'mj>loy(‘d, tlm addition of albumoii 
ia beneficial in iirevenUim >t from ‘'^running ” 



(1) Pink cri»i/> sfripef^ infh Threi colour patfini hctu'cni //ana. — Print the 
stripe with Pink B.G. and tfie pattern Ix-lwcmi with Bine G T., Green G.T., 
Yellow G.T. Hiry. 

(2) Pink crimp slripe aiul O'rern jilain slrijfc. Pink B G. and Green G.T, 

(5) While crimp stri/m an<i Red plnin Hlnpt. Print Kesist B.G. for the 

white and Para red (tragacanth thickening) for red on naphtholated cloth. Dry. 

(4) White crimp stripe ott phuu lllach (jrovnd. 'I’rmt Besist B.G. containing 
30 j)er cent, acetate of soda on Aniline black padded cloth. Dty 

Nos. 1 and 2 may be steamed 15 minutes , No. .3 is not steamed at all ; and 
No. 4 is steamed 5-4 mnintes and then dried. All are then jiaddi'd in caustic 
soda G3“ Tw., washed w'cll, soured, washed, and dried. In padding, the goo(k 
pass directly between the bowks of tiie jiadding machine, the bottom bovfTis 
partly immersed in the caustic li(juor, and supplies a suiticiently large charge of 
caustic soda to the cloth, wiGiout the risk of dis.solving the “resist.’’ Wherever 
the B.G. colours have been printed the^cloth “cockles,” and on washing out 
the resij^t it assumes the well-known appearance of the crejxin effect. 

The Aniline Black Resist Style in Crepons. — By ewnbining the zinc 
oxide process of reserving Aniline^black with liic resist method of crimping, it 
is possible to obtain a great variety of c.oloured cjefion effects, in which the 
“ plain ” stripe displays a floral pattern in several colours On a black ground, 
while the “ crimp ” stripe noiay be in white or colours according to the pattern in 
hand. The advantage of this method is that the crimp stripe is an integral 
part of, and “ fits to " or regkters with, the flrmal or other portions of the pattcni. 
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r With the exception of an addition of zinc oxide, the ^colours used are 
essentially the sa^ne as the •B.G. and G.T. colours already*')^^^. They are 
prepared according to the following directions : — 

(a) For Crimp Strii-es. 

B. Resist White B.G. *' * 

200 grins.' precipitated chalk. 


50 , 

, potassiunr sulphite 0(V T 

50 , 

, acetate of st da. 

3G5 ,, 

, water. ’ 

325 , 

1000 

, dark British gum. 


Beat the whole into a smooth (laste and heat until the gturM.4 dissolved, cool. 

K. UesiHt WJiiUi l!(; jjives a liettei white 'aiKlcr the [.lack than zino oxide, 
Zinc oxide, however, in to he |)roferred (oi ooloiirti, Itecaiiae it woi’ke better in 
pmitini; and yields hn^liter .sliade«. It m n.snidly around up with a little 
glycerin, and turpoul^ne is added to niinnniso the tendency to frot^i. 

Z. Baste B.(i. (for Coroiirs) Standard. * 

j 200 grins, zinc oxide 

■! 170 ,, water 

( 25 ,, glyn'nn. 

Beat into a paste, and add 

200 grins, dark JJntisli gum. • 

1'50 gum Senegal 50 per c(‘ut. solution 

50 ,, turpentine. 

775 

Heat to dissolve the gum, and then use warm or cold 

H. Coi/OCHs B Cl. (Ci;iMi> SnurEs). 



B Him n (l. 

It. Pink B ( J 

jlJ Bli'K H 

.0, B. (JnLl. H (}. 

1 B. Yki.i.uw B.G. 

Congo red . . . 

Erika B. 

\ 

:>o 

25 

1 

1 


Diamino sky Line V. 1'. 
Diamine fast yellow A. . 

. ' 

1 25 

25 

• 


Thioflavine S. 




"25 

176 

26 

Water . 

Phosphate of soda, 

150 

50 


175 

25 

' i 75 

Dissolve and add 




1 

Paste B.O. Staiidaid . 
AihimeL ‘c cent. 

. 1 701) 1 

. j 50 

775 

775 


775 


1 

! 1000 

1 1000 

1000 

1000 

1000 


Grbkn 3 parts Yellow to ] part Blue 

Violet = 2 „ Bink „ 1 „ Blue. 

Olive =-- 3 ,, Gold ,, t „ Blue. 

Orange- 6 Gold „ 1 „ Pink. 

Salmon == 3 „ Gold „ 1 „ Pink. 

Fawn *14 „ Pink, 5 parts Gold, 1 part Blue. 

For lighter Bhades use the folloving reducing paste ; — 
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Reducing Pab’fe B.O. 

775 Paste H.(J. 

225 ,, jijuin Senegal 50 per cent 

1000 

Colours in^tiik CxuiuMrEn Strii'es on \U.m'k Cuocnd. 

B. Hes^bt White C.T. 

* iOO grnis preei[)itat(^fl chalk , 

50 ,, HiilphiC' of potash !<() T\\ 

50 ,, acetate of soda* 

5 ,, 1 iltramaniic hlu(' 

545 ,, witi'r 

.350 ,, '^p('r (‘(Tit trtinacanth thickciiiiit: 

1000 

Crind well. 

Z, Pa^'E (CoLOirUS O\l 0 ) SlANKARIi. 

200 grins, /aiu' OAuh' 

25 ,, gly<M‘ini 

180 ,, wajter 

.310 ,, t) [)cr cent tiaL;acanth the kcniiig 

.‘10 ,, tui[tentiiic 

. • 

775 Crmtl well. 

B. Colours C T. (for rNcioMi’Kn l-'K.iofKit Kesists on tiik Pi-ain 
I li.ACK Crounh). 

Except that “Z. Paste C 3’ Standard” replaces “Z. Pa,sto II. (1. Standard,” 
these cohyirs arc identical with those unnu'diately prec.eding, luiniely, the B. 
Colours B.C. B(‘ing thickciu'd with gum tragacanlh, th('_y oiler no n'sislance to 
the penetration of caustic soda into tin* cloth, and (am.scipiently they do not 
impede its meicerisation like the B.C colours, which arc thajkoned with 
British gum. Both gr()ii[)s of colouis prevent the devclojiment of Aniline black 
by reason of the ?;inc o\id(‘ they contain 

A pattern consisting of alternate hlue and white crimp stripes, having 
between each stripe a floral jiattern in, say, n‘d, ]nnk, blue, yellow, green, and 
white, the whole being on a black ground, is produced by the following seipiencc 
of operations : — 

(1) Print the blue and wdnte stripes in 14 Blue B C. and 14 Besist White 14C., 
and the rest of the pattern m 14 Bed C.T., B Pink (f T., 14 Blue C.3\, B. ycllow..^j 
or Gold G.T., B. Green G.T., and B. Ih^sist White (t 3'. Dry. ' 

(2) Steam for one hour. This may be omitted, but it improves the fastness 
of the colours. The steam must not he t(JO moist. 

(3) Pad through prussiate Aniline blac^ in the usual maim«r for resist black 

styles. Pry quickly, but not too hard. * 

(4) Steam for from 2-4 minutes in the rapid ager, ahd })a.ss through 

gaseous ammonia. • ^ 

(5) Pad through caustic soda 6.3* Tw. S(piee'/.e ou^ excess of liquor and allow 

to lie a few minutes. • * 

(6) Wash, in the rope form, in plenty of running water. 

(7) Sour in sulphuric acid Tw. Wosh^n water. 

(8) Wash in water containing a little ammonia; hydro-extract and dry up. 
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, Goods printed according to Pluzanski's process of reserving Azo‘ coJours- 
under iniline hla^^k may be aonverted into “crepons” by rui^fiwfg a stripe over 
them m thick British gum and, after drying, padding in caustic soda as above • 

It jwssible to otitaui the cropon stnpos in oitlier ivliito or colour, oi; in register 
with the reserve colours ; the) fall iiidisci^'miriately over pattern and ground 
and take the colours of each. The saiiig remarks applj to all styles in^'which 
the cropoii stripes arc printed^ as a “covefr.” ‘ • ♦ 

criinthiran''oMtrV'l’'^''‘’i^' ^lirect ‘colour resists under Aiiiliiier hlack for 
acTtX of' “! relate of soda, acutafe of nine, 

coit^ahh r rtl'”’ carlionatcs yield results at all 

CO iparahh ; ill, the ziiio oxido resists. In.eauh case the colours are duller 
au(] wciiker, uo matter iiow they are applied. 

IS c1'.Ip",'"'T' i '‘“‘'‘''’"‘gly elli'clivc^ far as appearance 

soda s I - hh’i t "“'t *" <>“cutioii, Otlicnvisc thc^ caustic 

soda is^l able td saponify the oil and rosin (l-arnisli) with wtiicl, they are 6xod 

to avoid this as much as possible, 11, e printed goods are allowed to hang logger 
than usual i.i order to thoroughly harden llic varinsh , they are then ealonderod 
0 burnish the ineta'i, and finally padded through caustic soda and washed off 
Without undue loss of time. • • 

The best kind of fabric for “crepon prii, ling " ,s one with more warPthan 

inntU i,° ""r 1 1"'';";’;"'“'’ "'-l'"!''’'!; <'f the stripes lieiug ll,e result of the 
contraction of the eloth in the direction of its length. 

Some years ago the “ Crciam ” <„• “ ( Vimp - style had a very successful Vun 
at the present time, howover, the production is limited, althougli it is capabl 
of yielding hoiu^ very line efleets. ^ 
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FINISHING OF PRINTED CALICOES. 


lNiSHiN(r --thr in tlu' ])io(luctiou oi' a caluM {Mint is a vc'ry iinjiortant 

operation^ since up^ ilic Tjualiin'.nf tlu' “tiiiisli” (lc})t*n(ls in inaiiy cases tlie 
market value of the goods The sl 4 c (»l)jctt of tiinslnng is in gije what is con- 
sidejjed to he an atiiractive a{)})earance and handle to tlu' jaiiitcd fabric.* As to 
what constitutes an attraidivi* ajijiearamV is a inattei ol ojiinioii, and one better 
left undiscus^d here , for inaiiv iiicrchants napiiic the san*e cloth, {Minted with 
the same pattef 11 and in tlic same colours, to Ik' tinislusl m ditlerent ways, accord 
iiig tftlhe individual taste of Ihcir customms in the various markets for which the 
goods ari' inten<led. Hence, takini; mtn account (he hundreds of diHerent sorts 
of cloth in gen’eral nsc^ it is ol)\ionsl\ im{)Uf,sible, in a woik of this si/i', to treat 
the nubject of hn!sh{ng on ain't hine: lik(‘ diTinite lines , and it would be no less 
so even if a {larticular matm-^al were always given the same linish, beeaaisc the 
methods and matmaals enqiloyed to attain identical Results *nnsl hi' varied 
according to tlu' condition m which the "tinislu'r” iv'cmves tin* goods. For 
instance, goods {iriiitcd* in {)ignn‘nt colours, and “steam colours" thickened witli 
starch or flour, are generally stiH'er and hardci th.in “d\e<l umods” and those 
that liave been {irinti'd in gum thickened colouis, ('onsc({m'ntly they must })e 
treated ddlerently in iimshing if they are all to have the same ultimate “feel” 
and appearance. In some cases the stitfiu'ss, if undesirable, may be removed by 
re-soaping the cloth, (»r liy sti'cping it in a wa'ak infusimi of malt for several 
hours, follow'cd by a good washing, but this is not always feasible, es{)ecially if 
the colours are*only moderately fast, and in such cases the tinisher has to impart 
the necessary softiu'ss by other means in like manner also the extra stiftening 
and other o{")erations connect(‘d with the production of a {lartieular kind of 
“finish” have to be modified in the course of waM'kmg, in order to obtain 
“uniformity in the “feel," gloss, weight, .aid a{){H'arance gem'rally of the various 
lots of one cloth printed with tin* ^ame, or same class of, {lattern, but in an 
assortment of colours whicli liave been a{){ilied liy dill'creut methods and 
thickened with vi'ry ditien'iit materials. 

From tlie foregoing it will be evident that tiie business of the tinisber can 
only be learned by ex{)erience, and tliat successful finishing can onl;jj^e'' 
accom{jlishcd by em}»loying such jirocesses as ex{)ericnce, guided by tlu; evidence 
afforded by a critical examination of the goods to he treated, shows to be best 
calculated to yield the re({uired result Moreover, jinislung, although, like 
engraving, an integral part of calico pfinting, is yet a li^'jiarate and distinct 
trade, ^th a literature of its own. Hence, m(M-e tlian a brie[ reference to and 
outline of the principal processes of finishing wijl not be attempted. 

Finishing comprises the operations of stiffening, clearing, drying, stretching, 
calendering, embossing, measuring, and yiaking up into attraotive packages. 

(1) Stiffening is effected by t\vo different methods — 

a. Padding in starch or other pastas. 

b. Back starching. 
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Beyond the employment of suitable pastes, the first method is identical with 



tj^c .podding of dye 
liquors, and is per- 
iormed in machines of 



similar construction. 

In “back starch- 
ing ” the procedure is 
difierenc in every rs- 
Hpect, inasmuch as 
tlic goods do not pass 
through the stiffen- 
ing jiaste, hut have 
it applied to their 
imprinted sides by 
means of a roller, the 
lower half of which 
V orks in the p'^ste, 
while the upper part 
comes into contact 
with toe hack of the 
cloth as it Diavels 
forward through the 
machihe. Kxcess of 
^iiarch is scraped off 
the cloth by a brass 
doctor placed im- 
mediately behind the 
starch roller. Fig. 
79 will explain the 
mode of aebion of a 
“ hack stareher.’^ 

A is the starch 
roller, B the hox con- 
taining starch paste, 
(' the cloth, printed 
side uppermost, D the 
doctor, (i (t two ad- 



jnstahle guide rollers, 
F F skeleton guide* 
rollers, M M large dry- 
ing cylinders. The 
drying of the cloth 
is so arranged that 
the starched side does 
not come in contact 
with the cylinders 
until it is sufficiently 
dry not to “n^k offd^ 
The brass eSetor D 
is adjustably, so as 
to allow of a greater 
or less amount of 


^ ; starch remaining on 

- . ' the^oodsasryqidred. 

Most printed goods that are 84^rched are treated on a “back starch^r” in 
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order that the brilliancy of the coloury may not be impaired by tpo presence of 
a him of semi'Opayf^:^^ starch. ]<or transparent finisj^ies, they are usually paddeef 
in solutions of gum, soluble starch, or soluble salts. ‘ * 

A variety of^starc^es aixMisi'd, ditfcring in the natuie of tiie [);tsles they ^ive 
when boiled.^ For some purposes a firm, still’ paste' is best, wlu'reas for others 
the softer, and more gummy tjie (^oiisistency ol the paste the better. By a 
suitabTe choice of star'-hes all (b"jrees*la‘t\\e('U tin* two I'xtremes inav be obtained. 
Al a rulef pothto starch and sago lloui*aie prc'huied, but wheat starch is also 
used, and insides pure starches there ai^' many s{)eeial “ timshuig starches” on 
the market, • , • 

Foi transpaiout fiuisiu's, the stifltuung agiaits used aic cbielly de.xtrim', 
soluble starch, common salt, aiulsoi^u' Itjisom sails, the last chi('ll^' m combina- 
tion with otiicr ingredients • 

China clay is ^tcnsively employed m all brandies of “staiahmg” to 
increase the w'cight ol the goodb^ and to fill up the lutersliei’s lu low graile 
fabrics. Far too mueh^ attention is*]):i,id fo the “ w'eighlmg ” ajd “tilling” of 
cottgn fabrics, and, ^ tar as the liome trade marl\(‘l is I'onci'riK'd, il is a ijfli'siiom 
able policy to give the goods^ ar apjieadinee of solidity that tlu'v are far from 
possessing; t|^ first w’ash removes the .idulterat ion, and sliflws u]) the jioverty- 
stricken (|tialit^ ol tln‘ cloth , aiul as no oim wants to Imv t Inna elav and starch 
for CiflTia), the ('xposure ol tJie deception r('sutts in tlie loss of a <'ustoiiier if tlie 
gtwxls have been oi'igmally ])nrelias('d for tlu' a[)par(‘nt ipiality of the material. 
In the case of goods 4, hat are not inlcnrled or expeeli'd to stand washing, 
“weighting” and ‘filling" may 1 k' usisl without diawhaek, and m em'tain 
styles of decorative work, sit^ih as temporai v hangings and npholstei'iiigs, they 
are an advantage, since tluT allow of eheapei matenaT laang i»ed for ]>ur])oseH 
which more expensive goods would serve no hettei. China day is always 
employed along with sraidi and not with any other thiektauu'. 

Amongst the other adjuncts of the linisher an' solti'ning agents and various 
“blueing” substances. The foruu'r consist for the most part of soap, tallow, 
Turkey-red oil or glycerin, and sonu'times glucose Various hygroscopic salts 
— e.g. cajeium chloride, magnesium sulphate, '/me chloride - and antiHe])tic 
bodies are also employed to impart sidtiiess and weigiit, and to prevent the 
formation of mildew. P’or “blueing’’ purposes arlitieial ultramarine is generally 
preferred, but »>ccasional use is made of tin' solubli' artificial dyestutfs of the 
basic and acid groups ■ the objt'et of “blueing” is to in'utralise the unjileasant 
yellow tint of “ wliiti' grounds” — a tint (hat is always iiotiei'ahh' before 
finishing. The blue is aiijibed m se\eral ways aeeordmg to eireumstances. 
Sometimes it is mixed with the stitl’emuL;, sometimes with the “dearing lupior,” 
and sometimes it is applied m a separate operation. 

(2) Clearing.- -This process simply <‘onsists m passing the goods througli a 
dilute solution of bleaching ])ow'der and then, without washing, drying them 
directly over steam-healed (‘ylmders. lu home eases the goods are passed 
through a steam box before dryuiL", but this is usually clone bc'fore tlie “ 
receives the goods. If the goods are only very slightly tinted, the bleaching 
liquor may, at times, be added to tlie starch pasU' used for stiti'ening. 

(3) Drying.— After stardiiiig or otherwise stifl’ening, printed calico is usually 
dried owr cylinders. If, however, it has lost too much width in process, it is 
dried a*econd time over a machine specially designed both dry and stretch 
it out fcophe required width. This rjpariiine, kno^j'n as a “ stontcr,” consists essenti- 
ally of a long horizontal frame of iron, along each sidi* of which an endless chain 
constantly travels. On entering the machine, the elotli h gripped at the 
selvedges by pins or clips attached to tlie tw'o endless chains, which, for a certain 
predetermined cjistance, gradually recede faom each other, thus stretching the 

Vtwaa/Ifnrtrtcici f fWa ciama fima flia alrifU it* an ^V.a Vn 
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steam, so as to^ increase its elasticity. When the desired width has been reached 
'tlie chains run parallel to ca9h other ; and the cloth, now he]^^^ji(i<the full stretch 
by the clips, and still travelling forward along the remaining length of the 
machine, is dried by the strong heat of a forced draught jtif hot air applied to 
its underside— a heat which not only dries but “shls” the cloth, and prevents 
its Hubseijuent shrinking to the narrow width when it is finally released from the 
grip of the chain clips. The stenter used in finishing is similar to that'lshown 
on Plate Vfll. p. T/l, but it is longer and is provided with the “ damping and 
drying arrangements already ‘referred to. 

In certain styles, notary in muslins, the fiiush is almost, if iio^ quite, as 
important as the cloth itself. Mercerised muslins arc usually finished “ soft,” 
being as a r^lc' simply passed through water containing a very little Turkey-red 
oil, then streteheil and dried to width over tin* stmiter, and finally calendered 
lightly to smooth them down. Starching is avoided as muyh as possible, as it 
tends to flatten the silky lustre of mercerised goods. 

On the otlg.r hand, the characterisiic “ lt..tiste Finish ” on muslins is obtained 
in ([iiite another way, and depends upon the previous stihcniiig of the febric, 
combined with a sjiecial method of stretching and drying Starched muslin 
dried over any of the ordinary machines or “stenters’' has a lyti'd, “boardy” 
feel, is rigid, and inelaslu; and rough to tlu' tomdi. In order to overcome 
thesi' defects it is dried and stret.ch('d over a sjiecially constructed “st'diiter” 
known as a “Jig Stenter.” In this inaehiiK* the clij> chains travel forward along 
the frame with a “to and fro” movement in the direction of tlu'ir length, each 
chain advancing and retreating in turn so that the cloth grqqied between them 
is stretclu'd by th<‘ constant backward and forward movement of its selvedges. 
The arrangements for ilainpnig and drying are exactly like those in the ordinary 
stenter; in fact the .lig Stenter is generally designed to work at will as an 
ordinary stretching macliine, the Jig Motion being simply an extra indve- 
ment. The effect of stretching ami drying or Jigging the cloth in this 
manner is to cause the wuar]) and weft threads to rub against eaeli other, and 
thus to prevent them siiekmg together when the siiftemng is dry. Fatiste 
finished muslins have a soft, full, springy “ feel,” something like that of silk, 
hut without its lustre ; they are perfectly free from hardness, and possess a 
certain amount of elasticity which enables them to drape well without falling 
into clinging folds. 

( 4 ) Calendering — A calender is a machine having hea\7 cylinders revolving 
wdion in work almost in contact with each otlier, so that cloth passing between 
them is smoothed and glazed by their pressure. The degree of glazing depends 
on the amount of pressure put upon the cloth. " 

s Ordinary calendi'rs consist of an iron howl in the centre, with two paper or 
compressed cotton howls above and below. The iron howd is hollow, so that it 
can he heated by steam or gas, a contrivance which is rof[uired for certain 
finishes. 

When n very high glaze is reipiired, use is made of the “Friction Calender.” 
This machine consists of one hollow chilled iron howl, arranged to he heated by 
steam or gas, one paper howl above it, and above that a second and smaller iron* 
bowl, which works at a higher speed than the two lower ones, and thus causes 
friction. The action of the friction-howd results in the production of an exceed- 
ingly brilliant glais-like glaze, which can ho controlled either by reduliing the 
speed of the bowl in (picstion or by decreasing its pressure on the fabric, 

In the embossing calender (for producing the moirp finish) a variety of 
figures are impressed on the cloth by an engraved steel yoller working between 
*two paper bowls under heavy pressure. The engraved howl or roller may be 
heated from inside by gas or steam according to requirements. , 

The well-known “silk or Schreiner” finish is obtained by emboawng 
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Ba6y<ieris^ cloth with a series of fine obliqhe lines in a maohine cl this descrip- 
tion. The eng]ftaj«d^steel roller carries up to 256 to the mcli, and wher? 
these are impressed on the cloth under gimt pr^^urt- thereon a 
nauUitiide of minute and highly gla?ied ridges, from the 'l^des of which a large 
. amount of light is reflected*. Ernhossed in this manner the fabric acquires a 
beautiful spft sheen, totally different from the bjjilliant glaze produced in the 
swissin^ or friction calender. Itiffei^ht qualities of sheen may tie obtained by 
replacing the plain line pattern of the Sebreiner Finish” by various figured 
patterns eiich as moire, watered, cro*H-halched,« honeycomb, and atty other 
deliiJately %ngraved close-set dc'mgns. ^ • • 

For producing embossed p:ittenuj in luglun* relict than can be obtained by 
passing the goods between one dead smooth and one engrn\cd eyhiH^or, the cloth 
is passed between two engraved* rolfors, the (fne carry mg the design in relief, the 
other with the design in intaglio. Either one or the other may be heated as 
rQ,qnired. ^ * • , 

Ih addition to itft employmciU for tHe “Schreiner Finish ”»and its allied 
styl^ finei' anej more delicate sort of embossing is largely used f»r the 
production of figured effects on heavdy snrface-starcdied bookbinding clotlu 
lu this case tl^ cloth is frequently weighted and filled with ,(!liina clay or other 
plastic suhstam^es mixed with thick starch paste, which is coloured to the 
dcsirifF shade by the addition of dyi'stufts. Tlie coloured paste is applied either 
by printing or in a back starching machine, and, after drying, the goods 
simply calendered and ^'mbossed without any further treatment for the fixation 
of tlM3 colour. 

^ Watered or moii*/- effects on th(' back (or face) of various clajases of calico 
may also be obtained by ^lassuig two pieces at once thi^ngli thg calender, back 
to back, or face to face, as ibe esse nmy be. The rougli suihu'es presented by 
,the#wai’p and weft thrc^ids of each of the sides in conlael act in much the same 
nuincer as engraved rollers towards ouch other, and, under the great pressure 
of tlm^alender bowls, they mutually emboss each other, with the produotioii 
of an ever varying “watered” or moiW eflect. Th(' cause of the “watering ”18 
duo to the crossing of the rcspectivi' threads of the two pieces, whereby they 
become iflore flattened in Home parts than in others, and consequently more 
liighly glazed, in which condition they naturally reflect light unevenly. Tbe 
same eflSict in repeating pattern is obtained hy engraving an embossing roller 
with two dj^inot series of fine lines, the one crossing the otlier at various angles 
according to kind of “watering” reipiired. 

In what m known as a “ cbesting calender ” there are at least five cylinders 
br bowfe, the middle one being of iron and hollow, so as to be heated by gas or 
steam, the extreme top and bottom bowls being also of iron, witli a compressed 
paper bowl between each of thorn and the centre howl. In “chesting,” the cloth 
passes continuously between each pair of boa ls, and instead of running out of the 
machine as it leaves the last, it is wound <*ii the iqipermost iron bowl, which is 
specially arranged to allow for tlic increasing pressure duo to the increase i% its 
Vze (or diameter) brought about by each add'tional thickness of cloth WOimd 
round it. When a sufficient qnantitv of cloth has been wound on, no mote i» fed 
injfcp^fehe machine, and the top howl, with its load of cloth, is then revolvid upder 
oon^iailltJy increasing pressure until the dotired result is judged to be atUiped. 

A the direction of the “chesting bowl ” is re\^r8ed, and the cloth 
transferred irom it to a batching roller, whilst hatching, the pressure the 
cloth is relieved, only sufficient bcifig retained t?> prevent the chesting noWl from 
overrunning the .hatching apparatus, ,ln rncxleni* inachii^es a special brake 
motion is provided for tins latter purpose. “ Chesting ” is never employed for 
printed goods, and therefore calls for no fujther description Various types of 
calenders Are illustrated in Platea IX*, X., XL, and XTL 
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Another ^ethod of giving a gioss, and at the same time a thich, silky 
•feel, to fcjateeiT cloth, etc., js that known as “Beetling.” ,A^#great variety of 
“Beetle finishes’’ are produced, but they all depend upon Che principle of giving 
heavy elastic blows to the “ piece ” with great rapidity. In order that eacn 
part of the cloth may be uniformly “ hammered ” tlfc goodS are beamed on heavy, 
slowly revolving rollers of iroj:i, situated immediately beneath a rdw^ of beaters 
or “beetle iianVuors,” In the old form of’lnacfiine these beetles consist M stout 
balks of timber, faised and allowed to {all on the ck)tli by means* of oams which 
alternattsly engage with aiuBrelease a projecting peg fixed at the ^ack of the 
liammer In modern maehineff these^ simple a|>pliances have been .rfeplac^ by 
leather-faced “beetli' liammers,” actuated by steam* power through the medium 
of cranks ar^d connecting rods, and provided with sjirings to increase tlie elasticity 
of tlicir blows. The massive iron “«beams”-or rollers upon which the goods are 
wound revolve slowly during the whole process of “beetling,” so that every 
square inch of tin* cloth recisves identical t*i’oatmd1iit. '^^le various finishes are 
obtained by varying the duration of the haimitcring, the thickness of the Stififening 
mixtures pn'viously appluMl to the fabric, and by other inetlf.odsj such 114 wiyding 
on two pieces back to bae,k, etc. • 

Plato Xlll. illiiH^rates Matber A Platt’s j’atcnf “ Beetling Machine.” 

In all oiierations connected with starching, eahaidering, tanbossing, and 
beetling it is highly important that the clotli should pass through the pldcesses 
at the full open width, witliout a crease To ensure this condition brass 
expanding rollers, expanding cones, and corrugated l>ra^is or liaVd-wood scrimp 
tension rails are ])lace(l in front of all machines used in finishing. Tn starching 
and stiflenk'g generally a crease or scrimp or double edge merely gives rise uf 
unsatisfactory gnd irn'f^ilar work, and is not, as a rule, likely to result in any 
damage to the faliric. But in caleiuhTing, embossing, and beetling, where the 
cloth is subjofted to enormous and sometimes grinding pVessure, the least dvsase 
constitutes a grave source of danger, and 111 the bulk of cases results in a piore 
or loss extensive tear Apart from injury to tlie fabric, however, the flresenee 
of a crease or doubled-over sidvedge invariably <lamag('s tlu; delicately engraved 
rollers of the Schreiner calender , and as the re-(*ngraving of these involves 
considerable expense, it; is obvious that the utmost care should be takeb to avoid 
exposing them to risks at the hands of careless or ignorant workmen. 

After finishing, the printed goods are plafti'd in folds of a de^nite length on 
special I’laituig and Measuring Macliines, which can be regulated to lay the clotli 
in regular folds of either a yard or a metre, or fractions of those standards. All 
that then remains to be done is to cut off a certain number of folds, make them 
up into attractive packages (in Kngland generally containing 30 yards of cloth)*, 
arranged so that the quality of the a.rti(‘le c,an be easily seen and examined, 
ticket the jiackages with distmguisliing tickets denoting the pattern, quality, 
class, width, and length of the cloth, and any other particulars required by the 
market, and finally to bale them up and consign them to their destination. 

Ji’or fullfr jiarticulars relating to the production of the scores of “fmilhes” in 
general use, the reader is referred to the standard works on the subject, namely : 

FmishiVij of (!(>f fort (roods , Depierre 

(jh&Ai'istri/ and Praciive of Fini shiny (^offon (xO(His ; Bean and M ‘Oleary, 1905. 

Finishiny of Textile Fithi'ics ; Beaumont, 1909. 
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WOOL PRINTING. 




WUULj PKINTING. 


(^OMPAHEi) With (111 ol ii^K.on, lli.il III wool IN a Miiiplc iii.'itloi in so fur 

as the fusyiiion of (iyi'Stuil's is conr^wieii. j-'or most ilycst nil's, (h# wool lilno lias 
a iinjcli groalor*ullirf (3' than cotton, so nnirh so nulced tliat h\ l.ti the ISt'ater 
iiunihcr of them are snthiiently liM'd oti wool without thi' emplosnu'iit of any 
mordant wdiat^oever. This is notajily the ease with the lyajoiil}' of the basie 
coal-tar colours, which, w lien apjilii'd to cotton, can only he tived as tannin or 
cliroific lakes, or hy means ot alhumcn. On cotton, t.oo, the acid colours cannot 
he satisfaetorily ti\(‘d at all, wheri'us lor wool tlu'v constitute the most, valiuihle 
jj;ronp of colourin;j; me.tters, seui' thcN' yield evcceduicl}' hiij^ht and, toi most 
puq,Gscs, sutlicientlv fast colouis On wool, howe\er, as on cotton, the fast(‘st 
shades are produced hy means of the moidaut dy(">iun's, whiclun-;^ applied m 
much tlie same way as to cotton. In wool pinitme fhe mordant colours ari' 
only used when fastiu'ss is oi moie importance than hn;ihtness, 01 when the' 
sliaido reipiiri'il can l>e olitami'd from lliem moie leadily t.han from other clasHCK 
of ^^ilpunug matti'i's. To some ext.eiit tin' direO colouis are also jiriiili'd on 
wool, mit their a])plication is limited, since the} aii' uifeiioi in hrightness to 
the acid a,nd basic colours. The chief usi' of diieet colours in wool printing 
is for dyeing ground shades (hat are alteiwaids to he discharged with staunous 
chloride m liydrosuljihiti' 

The natural afhnity of wool lor colouring matteis is greatly eiihanci'd ‘ liy 
preparing it iw tin salts, and by acting upon it with chlorine This lattt'r 
process was invented by John Meicm, wlio found tliat m “ ehlorniated ” wool 
the dcptii of the colours was greatly mcieased, sometimes even t.o double that 
otherwise obtainable. Only by chloi mating the wool is it jiossible to bring 
about the full develojiment of most, colours, ami thus to ensuii' the utilisation of 
the dyestuffs to the best aihantage. 

JJefore being printed, tlii' woollen goods rcipnre bleaching 111 eithi r sulphurous 
acid gas, bisulphite of soda, 01 hydrogen peroxide, 'i’he last two methods are 
most commonly em[)loyed in printworks 

In* the “Bisulphite Process” the goods after projierly Hcouripg in allfcaline 
baths, are well washed and sipice/ed, and then jiassed alternately t hiough baths of 
bisulphite soda and hydrocliloiic acid , 01 they are slop jiadded in bisulphite of 
soda, and then steamed for a short time. After bh'aclnmg, the goods an'prepared 
in stannaic of soda or chloride of tin, followed, except for very light patterns, 
by a ruft through a weak, acidulated solution of bleaelniih ])owder. 'Jdiey are 
then thoroughly washed, siiueezed, and dried up ready for limiting. There are 
several methods of both “ chloriimting ” and ‘♦firepanng m tin,” and sometimes 
the sequence of the opiirations is reversei]. In somd^ cases t^e tin preparation is 
omitted, and -the pieces chlorinated and bleached in a oontmuous manner hy 
being p^aed successively througli baths of^hisulphitc of sixla, bleaching powder, 
and sulphur'c acid. 
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For delainSs {momseline de lfidne\ which Are 13iie fehrioi for 

printing, the foHc^ing prooe^ of preparing the goods for prjp^l!^ has given IfOOd 
results : — , ‘ 

a. Scouring. — (1) Wash the goods in the rope form jn hot watOT (60* C.) 
For J houf * 

(2) Soap with 10-16 per c^t. (on the v*S 0 igh,t of the goods) Marseilles soap 

For J hour at 6(T’ C. , ' 

(3) Wash well in water, hydro-extract, and bleach. * ^ • 

h. Bleaching. — (1) Pass the goods €n the open width tjfirough a section 

composed of — » ^ ^ , 

j 1 part peroxide of hydrogen (10 vol&.) ; * 

< 4 py.rts water ; ^ , 

( and sufficient ammonia to make slightly alkaline. 



After passing through this solution the goods are rolled up in the wet state 
and allowed to lie 24 hours ; they are then washed and passed through a solution 
of bisulphite of soda, the concentration of which varies according to the diiGKM>lw- 
ation of the maljerial. 

(2) Bisuephitb Bath. 

( 1 part bisulphite of soda 70" Tw. 

^2-8 „ water. 

Boll up again in the wet state and allow to lie a few hours; then 
directly through sulpliuric acid 2"-2j" Tw., and finally wash thoroug^^ h|dr0h 
extract, or squeeze 'out the excess of water. ” ! 

^ c. Ohlorinatinq.— 'This pro6e88 is oan’ied out in a wooden or 
oistern furnished with guide rollers ,and squeezing Ipwls, arid 
holding hhout 260() litres of liquor. Above the cietern or bedk e 

Ibiced Jo eiur^ off the fumes of chloiine liberated dnxte« Ihe 

•' ' 



caiormawng oeoK is ohArged differently according to thd style of work 
in Wd. Thwiir^ . 

(1) For WaiTK Grounds. . For Dark Blotches. 

2000 litre*. 2000 litres water. , 

12 „ 40 „ bleaching powder sol. ir Tw. 

8 ,, . „ bydrtcblorio Jioid 3^" Tw. 


• The goods pass through tliese solutions in from 15-20 seconds, and for each 
piece the Jpaths are replenished by addgig — 

For White Grounds. I^’or Bf,OTCiiEs. 

I litre. /JA litres nicaching powder sol. 10° Tw. 

44 ,, ll ,1 water. • 

I „ H „ hydrochloric acid 32“ Tw. 

(2) Wash well ii^ptenty of water, and dry up through a ddute solution of 

glycerm. on a stenleKtig machine.# ,The {rreHonce of a little glyijeriu enables the 
hbjjp t%?fu8orb*tho^olT)ur bettin*, and is generally an advantagi', espociallji^nring 
the subsequent steaming of tlie [)rinted*go(xls. 

d . Tin Preparation. — (1) Pass tlie goods twice through stannate of soda 
at 10“ Tw. ' ^-queeze, and then pass at once through - 

^2) Sulphuric acid 2" Tw., or hydrochloric acid 2“ Tw. ; wash well and dry. 
Another method of preparing wool is first to pass through stannate of s^a 
10“ Tw., then throug]^ hydroehlonc acid 2° Tw., and finally through bleaching 
poivder solution l.V’Tw., followed by a good washing and drying. The first 
method described, however, is generally considered to give tlqjpgkcst albrouud 


results. * n 

If, during the course of “chlorinating,” the wool is observed to turn yellow, 
it| speed through tire liquor must be increased, or t he strength of the liquor 
ru|*8t t>e diminished until the defect is reetilied. It is lu'cessary also to have 
alw^ an excess of acid in the chlorinating Ik j nor, otherwise ajiparently satiS’- 
factory goods will develop yellow stains, extending throughout their whole length, 
in the steaming proces.s. To guard against any risk of this luipiicning in the 
case of ^hite ground prints, it is a common practice to prejiaie the goods in 
stannic hydrate only, omitting the chlorine treatment altogether. I n most cases, 
however, it is usual to give the pieces a treatment in bleaching powder, whether 
for white grounds or not, and even when the “chlorinating,” as such, is omittwl, 
it is not unfre(]uently the custom to add about ^ litre of bleaching powder 
solution 4“ Tw. to the acid bath used in the “tin projiaration ” (J litre, that 
“ is, for every 50 yards passing through the acid). , , 

The stronger the chlorination, the greater the affinity of the wool fibre for acid 
colours; but it is important to note that the stronger the treatment, the yellower 
in shade and the harder to the ton :h does it become. According to Pokorny 
(Jour. Soc. Dyers and Col, 190S, p. 144), the chlorination of wool decreases 
Its iffinity for basic colours, whereas the treatment with strong lusulphlte of 
soda increases the affinity of wool for these colours. . . ^ j • 

Pxintiug aud Steaming. — The printing of woollen piece goods is performed in 
the usual manner, either by machine or by block. Practically all w«ol flours, 
are suitable for machine printing ; but ig block printing, care must be ^ 

use On^ such colours as require considerable heat for thefs fixation on the fibre, 
or of wW&h the fixation can be retarded by the addition of' certain ingredients, 
such aa stannous chloride, stannft chloride, tungstate of soda, bisulphite of soda, 
and phosphate, of soda. The less easily a colour dyes wool in the cold, the more 
Hl^y is it K» equalise” well at the repeats of a bloel prin^d pattern tu' 
On the contrary, colours for which wool has great affinity ar^ unauit- 
iljde lor block printing, because Ihiey beoomSffixed on the fibre at once almost, 



tbxtiIe printikg. 
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and thus rendef impossible the merging of the colour of one “repeat” irito that 
of the repeat nest applied. Such colours invariably yield unevtH^r/isults, whereas 
those which are *only developed and properly fixed in steaming produce the 
utmost degree of uniformity possible to block printing by hand. These remarks 
apply mor6 particularly to the printing of “ blotches and l^rge spaces of colour, 
— a style of work in which a smooth, level ^rint is of the greatest iryportanoe. 
For small patterfts in many colours, it is unne'ccssary therefore to pick and dioose, 
since the repeats of'such patterns are usi\glly arranged to be invisible imder any 
condition f « , 

With respect to machine prfiiiingj there are«also several* precaut/ons tS' be 
observed if the best results are to be seciyed. For heavy patterns and all 
blotches the rollers must be deeply engraved, and, in general, delicate engraving 
of any sort is ^o bo avoided. The (“yknder of.{he {irinting machine ought to be 
“lapped” more thickly than for calico printing, and tijc blanket must be as 
soft and thick as possible. It is very import^xp.t to^^dry l^ie printed pieces at 
a moderate temperature, so that, as they ev»il‘rge from the drying ly^ratus, 
they only just dry, or better, just sliglitly damp. ln*so(pie dases, e^tenj/he 
goods are plaited dowm between grey clotlis, without any other drying than is 
obtained in this way^ though usually they are p^,ssed through Jthe ordinary 
hot-air apparatus, at a temperature adjusted to fulfil the reijuirftd conditions, 
namely, gentle drying, with the retention of a trace of moisture. ‘ * 

In steaming^ the presence of moisture is absolub'ly essential. The degree of 
humidity of the goods exercises great influence on the li\ation, ri^gularity, and 
brightness of the colours; if goods are not siiflicieiitly dam})^ the fixation of tlic 
colours is imijiijtirfeel, aud they wash out a good deal, staining the surrounding 
parts of the cloth ; convei*’.ely, if the fabric is too damp, the colours “run,” and 
the sharpness of the impression suffers in couse<pience. lii general, the required 
degree of humidity is obtained by wrapping the printcnl getods in damp “ greyv ” 
containing from 5-15 per cent, of moisture, according to thickness or dryiu^nf 
the woollen material to be steamed. 

The steaming operation is usually effected, without {U'essurc, in a “cottage 
steamer” ; but a wooden box or a brick chamber may be utilised so long as the 
steam employed is moist. The moisture is mtrcKlnced by blowing th'e steam 
through water contained lu a small tank situated at the bottom of, or beneath, 
the steaming box, aud suitable arrangements are made to prcvcpit the [lieces 
being splashed, ffdie moister the steam, the deeper and brighter the resulting 
colours ; too much moisture, however, is to be avoided, lest the colours run, 
and spoil the whole print. Tlic pressure ought never to exceed that correspond- 
ing to a rise of 2-4 inches in a small water manometer attached to the steaming 
apparatus. The duration of steaming depends upon the weight, intensity, and 
nature of the colours printed ; darker colours require a longer treatment than 
light ones. In some instances, notably for delicate floral patterns, the goods 
are steamed twice, being damped if necessary between the two operations. 

Th^e treatment of printed woollen fabrics after steaming is much silkier 
than that of ' calico prints. Patterns on woollen goods are always produced 
either by direct printing or by discharging dyed grounds, so that th^ro are no 
dyeing, fixing, or clearing processes to complicate the after-treatment. The 
usual treatment after steaming is simply to wash the goods in the loose rope 
form in a copious siipj^iy of fresh running water. ® 

The first wash m'ay sometimes bo followed by a second in warm vrkter, but, 
generally speaking, a thorough wash in cold watSr is sufficient for most purposes. 

During the washing, provision must-be made against^ the fixation of loose 
colour on the white parts of the pattern. With cold, hard wate» this rarely 
occurs if the steaming has been properly carried out, but if Wirm water or 
very soft water is used it is advisable to add a little^ chalk to th6 water in 
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the waging machines. This frequently precipiUites the w:i^lied-off colour, 
and thus prevent, a its fixation on the cloth. ^ » • 

After washing, the goods are hydro-extracted, and finally dried on the 
stentering machine. Soaping is ‘rarely employed for printed woollens, except 
where the w'hole of tfic coheir (iomhiiiations is got up m fast mordant Colours. 


The fallowing 

are a few examples of various types of colours suitable for 

wool Printing by machine . most ou them liave been found fo stand a light 

snaping *ft 70'’ C. 




• 

(u) AiaiT ('oi/iuis.' 

SOAKLET ; — 

40 grms. 

I’owecau F.B B.li (('assella) 


500 „ 

Winer 


100 „ ' 

ac(*tie ai'id f- 'tw 


lOf) „ 

gum Senegal solutiuii 50 per e('nt. 


^00 V 

rtc'iish gum. 

10«0 

w lOLE'i' : — AS Scarlet, but 

use Foryiyi violet S 1 It (('assella), add 

20 grms. of oxalic 

acid. 


Yeu.ow . ~ 

40 grms. 

'I’artra/ine < ). (M., L A V> ) 

• 

40 „ 

(artarie aeid. 


920 „ 

gum Senegal or Brilisli gum tliiekeniiig. 


idoo 


OlIANMlK . 

10 grips 

Victoria yelluw <(tiic (\!., I>. A 


500 ,, 

waici * » 


SO „ 

acclic ai'id ‘9 Tw 


ItiO „ 

50 per eeiil gum Scncgid solution. 


200 „ 

liritish gum (<lry). 


20 „ 

oxalic acid. 


lOOO 


Nava* Ih.rK 

As Orange 

, but. use .Ant hia('('ue acid blue 1) 

Dauk Bi-ue - 

,, 

,, Brilliant, blue for wool B 

BiUGIIT BitTE 

— ,, 

,, Patent tibu' V 

Navy Bi.otoh 

25 gims ( ’liiomutr<»i)(' ti H 


12 5 „ 

Patent blur V 


2-5 „ 

Aeul violet N 


0 5 „ 

\ ictona yellow cone. 


20 

oxalic acid. 


50 

.snl])hatc of alumina 


400 5 „ 

water 


499-0 „ 

8 per cent, tragacaulb tliH-keiiing 


1000 Boil together. 

Chocolate : — 

15 grms. 

Acid violet N. 


10 „ 

Victoria yellow cone. 


9 „ 

Ponceau RR. ll.U. 


20 „ 

oxalic acid. 


10 „ 

glycerin. 


400 „ 

waiter. 


530 „ 

6 p«r cent tragacantJiri thickciiing. 


10 

turpentine. 


1000 
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• % 

Red : — As l^carlet, but 

use Brillianroroceine 7 B. 

• Cyanol Bdu^ ^very pure %nd bright) ; — 

15 grms. Cyanol extra. , 

150 

„ water. ^ 

10 

,, ammonia 25 per cent* Dissolve, and add — 

660 

,, #50 per cent..g;um.SenGgal thickening, • 

115 

„ acetate of afbmoiiia. Cool, and add — ' 

25 

„ acetic acid 9“ T * 

25 

„ « glycerin. • 

« 

1000 


Crken 40 

jjrms. Acid green extfa c«tic. 

500 

,, water. 

100 

,, acetic acid 9“ 

•160 

,, 50 peiv^ent. S(!5jiej^fii tim 

200 

,, British gum (*dry). 

1000 


OUVE / 60 

grms. Naphthol green 1,. 

j 465 

,, water. 

) 200 

„ Britisli gum powder. 

( 1 25 

„ gum Senegal tlnckcinng 5(] per cent. Dissolve 


and add — 

( ;io 

„ chlorate of soda. 

) 60 

„ water. Cool, and acfd — 

25 

„ acetic acid 1 2"^ Tw. 

25 

,, pyrolignitc of iron 24” Tw.* 

1000 


Brown:- 2-6 

parts Chocolate. 

1-1 

„ Orange. 

Black : - 1 75 

grins. Naphthol block B. 

10 

„ Tliiocarminc R. Paste. 

I 250 

,, water. Mix well, and add — 

f 250 

„ gum Senegal thickening 50 jier cent. 

) 200 

,, British gnin powder. Boil, cool a little, and add— * 

( 17 

,, chloratt) of soda. 

1 50 

,, w^ater. Cool, and add — 

( 

„ sulphate of alumina. 

15 

„ sulplniric acid 168“ Tw. 

( 118 

„ water. 

io^ 


Claret:— ( 75 

grms. Amaranth B. 

) 400 

,, water. 

i 235 

,, gum Senegal thickening 50 per cent. 

( 150 

„ British <igum. 

/■ 

Heat to dissolve, cool, and add — 

V 80 

„ acetic acid 1*2'’ Tw. 

( 60 

„ w^r. * 


1 

Mogt of the acid oolDurs on the market may be applied like A^i^tanth* B., or 

with a little oxalic acid in place of tio^ic acid ; citric and tartaric* acids are sdso 
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«oids precipitate the colouring maitor'in tlio printing 
paste they ma^ilJe replaced with their respective ^ininonia 8a\t8f from which the 
acid is set free in steaming. 

For block printing, sulphate of alumina, tungstate of soda, and stannic 
chloride are employed to retard the fixation ; they act by converting the colour- 
ing matter into an extreipely fyie mecipitate, w|^ich is fixed in steaming. Very 
insoluble acid colours rc<piire to bo Applied in neutral solutioifs, otherwise they 
!x)th work badly and givc*“ specky ” prints. In such cases they are mixed witlv 
an^ioni^^ oxalat^c, which splits up in ffteainiiif^ a*d supplies the acjditjf^ necessary 
to the full development of th9 colour on ^lic fiT)*c ^ Jkinall amounts of ammonia 
are also freqm'iitly adiU*!! to sparingly soluble dyeslulFs, and they nsuaily 
improve the levelling of the tMiloijr 


(/>) Bask? Colouhs. 

The employrnei\^ of basic col(|lirH on wool is very limitA'd, owing to the fact 
■•^at arc*niuch looser to ligfit than on cotton, or than fhc acid^ flours. 

Tltcy are usually 'printed with aei'tic^ or other organic acids, and somlitimes 
tannic acid is added for t!tc*r l>r'tter fixation. 


Prim'ING* I’aste. * 

• • / Basic dyestuff . 

I Acetic acid 0” Tw. 

Watet, 

\ Tartaric acid 
British gum 

(lum tragacaiith b per cent 

Boil, cool, aial add — 
Acctic'acid taiiiiiii sol. 50 per (amt. 


1* 

11. 

25 

25 

100 

100 

210 

100 

20 

20 

1,50 

,1-io 

1 495 

495 


» 


50 

1000 

1000 


These two recipes are suitahlo for h. 11 basic colours. 


• ( r ) Kosines. 

Tho following formulae me nil sintal.lc for the pniiting of ICoHinofi 


Colouring matter . 
Water . . . • 

Gum Senegal 50 jier cent 
British guru . 

Acetic acid 
Phosphate of soda . 
Acetate of soda 
Soda ash 

Stannous chloride . 
Water 


45 

5^<0 

275 

200 

100 


II. 

10 

2h0 

700 


10 


111 . 

10 

100 

730 


40 


20 

100 


IV. 

10 

100 

730 


40 

20 

100 


The presence of stannous chloride produces yellower sliades and acts favour- 
ably with regard to the “ bleeding ” of the colours. • yUl hranda of tosine, Rose 
BongaJe, Erythrosine, I’hloxine, and Uranine, etc., are spiilieablo by any of the 
above fo&r recipes. ^ • 

(df Direct Cot-ouRS, 

The application of tho Diamine colours will ^tfficient|y illustrate the possi- 
bilitipa of tHe direct colours in wool printing. Uv 

They arejlistinguished by their fasti^iM to washing, and even to maimg, by 
their g(H)d levelUng properties, and by the^fliarpness of the impression they give 
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textii!b printing. 


of tho engraved 'pattern. The Diamine colours (and other direct dyestuffs) are 
planted with an Edition of acetic acid, according to the folloWii^^cipes. After 
printing, they are steamed, washed, and dried ip the manner usual' for wool, and 
they can tl^erefore be employed in combination with any oth^er wool colour : — 

Direct Colours for Wool Printing. 

40-60 crms. Direct cok)ur. 

300 „ . water. 

^ 300 ,, gum Senegal thickening 50 per cent. 

200 ,, British ^arn. Boil, *0001, and add — 

90 „ acetift acid 12" ' 

70-50 „ water. 

100?) 

Suitable for Diamine blues 2 B., *3 B., and Diamina sky blue, Diamine 
scarlet B. and 3 B., all of which are most useffil fc^- prii^ng heavy patterns 
for dress goods.* Otlmr direct colours (DiAiJiincs included) arg in ijr 

similajp^ay, and various compound shades can be readily obtained by mi^ng.* 

• (e) Mordant CoLtiURs. 

The vegetable extract colours are printed with exactly tiie same pastes as 
are used for cotton. The Alizarin colours, however, require the presence of 
acid or acid mordants to yield the best results, as for examp^*’ ■— 

Aijzauin Red. 

( dO^Vffns. Alizarin red 1 W.S. (M., L A B.). 

I 300 « boilinj? water. 

450 ,, 6 per cent, tragacanth thickening, llojl, cool, and add 

1 50 ,, sulphate of alumina. 

25 ,, oxalic acid. , 

(145 ,, water. 

1000 

Alizarin Blue. 

j 40 grms. Alizarin blue S 
I 430 ,, gum tragacanth 6 per cent. 

<30 ,, tartaric acid. 

1 300 ,, water. 

100 ,, acetate of chrome 30° Tw. 

100 ,, starch paste 10 per cent. 

loix) 

Alizarin blue may be toned by the addition of acid colours such as 
Patent blue, Formyl violet S. 4 B., Fast acid violet A 2 R., Patent green 0., 
and Acid green B.X. cone. 

The mordant colours generally give somewhat dull shades, and are only 
used for the fastest work, such as the printing of flags and bunting. , 

Block Printing on wool requires the colours to be specially prepared with 
a view to preventing their *flxation on Uie fibre in tho cold. Frequently, too, 
the cloth undergoes a fecial preparation in tin, for the purpose of oblliining 
brighter colours tharf are otherwise obtainable. 

The preparation is effected Irs follows The cloth, “ chlorinated ” as 
Already described, is first weU washed aqd squeezed, and ^hen passed through 
a bath containing 

U200 litres Tin Liquor W.^ 

I 400 „ water. 



WOOL PKlftilNG. 


473 


Tin- Liquor W.1$. 

f 12 Js»ngs^ oxalic acid. 

1 120'* ,, * boilino; water. Add, whilst «t1rring- 

j 12 ,, stannati' of sdda.' 

( 120 ,, ^vater ^ioiliog). And when the mixture clear a\ld — 

^ 10 „ Ammonia 25 ])er cent. Make u[) to 250 litn's witli water, 

l^e goods pass through tliis*vbath m (he open width, And on emerging 
<rxccsB liqnor is extracted by meaii!^ of a pair of S(juee/,ihg rollers , they are 
then alloj^ed to He in pile for 5 Iioiwk, and iiiujilly hydro extracted* and dried 
to widthton a stentenng macliine, vvithoi^t wai^iuig. • 

This special tm prepanition lias not mert'ly the*ad vantage of giving brighter 
colours, but it also reduces their fendency to run during tlie tim^ that they lie 
in the state on the printing table. * 

In tne printing o4 wool by block, U is advisable to commence witli the 
outlines (if there artf any), land fio^prmt these in colours thickened with Britisli 
gum wheat stafeh Ity pn%‘tfedmg*iii tins manner, Ihe {Possibility of the 
uiyinei and lfght(|i' colours running into each othei, if not alwa\s pi’^mted 
entirely, is reduced to a minimum ^I'he sjireadmg of a lighter shade mto a 
dark blue, cjiocolate, or blJ^ck outline is unnoticeable, wihereas, if tiie reverse 
were to occui* the ell'ect would la* ruined. 

•I'lie most important colours for block printing are those which koel well 
during the steaming opeiation, and of tlu'se the following are amongst the 
best' — Brillihnt eoeiineal 2 It and I K, Amaranth, Huby red A, ('yanol 
exVra, Formyl violet S. 1 It., Na])hthol black It., Auramine, Hhosphine, 
Uranine, Tartra/me, Kosiiie, ('roccmi' Oiange Uosi* Itcngfdc,'* Krvtbrosino, 
t^fuinoline Yellow, ralatine Scarlet, Scarlet, Alkali ItHfe, kla\a^,me and Sulphon- 
carmine C. Besides tlicsi', almost any wool c-olour suitable for machine 
piiinting may be employiMl for dark shades m block work. 

♦ The differences between the composition of block and machine printing 
coloill's relate mainly to the jireparation of blotch colours ; foi lloral and other 
light patterns, any of the [irinting colours used foi roller {inidiug are giuierally 
eipially well adajited to block worlc, always |)ro\ided that the “rejieats” of the 
design sliow fully com{)leted objects on tlie lilock. 

The following typical rcci|)e8 will serve as illustrations ol the methods 
adopted in practice for the {uejiaration of colours foi block printing by hand. 
Dark Bluk Outline Oolouk 

45 grins. I'ast Blue B 0 

725 ,, water. 

80 ,, wheat starch. 

150 ,, British gum. 

1000 Boil and cool. 

Chocolate outlines are produced from a mixture of Orchil (‘\tract with a 
littfe of the above blue, and are similarly ibickened 
Black Blotch. 

, 80 grins. iSajihthol black B 
400 „ water. 

42G ,, gum Labiche GO ^er cent 

i 2J ,, Acid green extra cone. 

^ ,, Tartrazin^ 0* 

I 55 „ water. 

j 14 „ » sulphuric acid 108“ Tw. 

\ 40 ,, water. 


1000 
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Navy BiiUBf(Bi/)TOH). 

220 girms. Gallazine blue A. 15 per cent. (Durand ^j}(J*lIuguenm), 


220 


water. 


45 

,, acetiri. 

• 7 

„ ammonia 25 per cent. 

/ 80 

„ China clay. 

1 40 

• „ water. * 

45 

,, • British gum. ^ 

<333 

,, tragacantjii thickeniijg 

10 

,, chlorijte of ^da. 

1000 

Cool. 


Boil, and add-< 


VAUIOfS Blotohes/> 


% 

Blue. 

Rose. 

• 

CflEEN, 

• 

• 

'MAEO(5k. 

• • 

Red. 

Claret. 

cf^ol extra 

16 

• 


■ 


gftns. • 

Rose lletigale 


25 

« 




Thioflaviiie T. . * , 



• 8 

. 

*• 

■* 


Brilliant green 



2 

0-5 



Amaranth .... 




42 


55' 

Orange extra 




7 


3 

Formyl violet S. 4 ih 




o-;i 

...* 

0’5 

Ruby red A. ... 




40 

... , 

Water • • 

1 Oum Senegal 50 per cent. 
Oxalic acul , . . * . 

150 

320 

809 

330 

400 

301 -5 

660 

600 

600 • 

600 

600 

600 



.. 

10 



Oxalate of uniiiionia, 






15 

Tartaric acid 



' 8 

. • 

'so 


Acetic acid 12® Tw. 

25 





• 

Tungstate of soda . 



8 

10 

30 

♦ 

. . 

Stannic chloride 142® Tw. 



25 



25 

Bisulphite of soda 90® Tw. . 
Ammonia .... 

10 


40 




Acetate of ammonia solution 

114 





•... 

Olycerin .... 

25 






Acetate of soda 


85 





Staunoiia chloude 


20 



••• 



1000 

1000 

1000 

1 

1000 

1000 

1000 


In preparing the above colours, the colouring matter is first dissolved in a 
portion of the water, then added to the gum, and the whole warmed together. 
After cooling, tlie other ingredients, dissolved separately in the remaining water, 
are added to the gum colour paste, and, after well mixing and straining, the 
colour js ready for printing. •» 

The above* recipes may be employed for all members of the groups to which 
their respective colours belong. 

Bisch^ge Styles on Wool. — In common with most of the direct colour^ 
the majority of acid Azo Colours are rgadily dischargeable by reducing agents, 
such aa stannous chlofide, stannous acetate, hydrosulphite-formaldehyde com- 
pounds, and mixtures of zinc powder with bisulphite of soda, and thitf property 
is utilised in the production of an immense variety of discharge effects. 

The following two listsc. of colours include respectively (1) those colouta 
suitable for dyeing ground shades capable of being disebarged iQ white and 
colours,^ and (2) those capable of reacting the discharge pastes^ and th€llbefore 
suitable for the production of coloured aischarges. 
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( d ) OROtrNB CoLOUus FOR White I/ischahges with “Hyduosulphiti^.” 


Flavazjxii.* 

Azo yellow. 

Metanil yellc^’. 

Milling yellow 0. 
Vittoria yellows. 
Byilliant orange. 
"Victoria scarlet. 

A(fid greei^ 

Patent blue. 

Ketone blue. 
Naphthalene green 
Anthracene a<'t(l brim ns 
Acid rnagenti^ • 
Victoria rub*|^e 0 
•!N«phllkol red W. 

Tdaret red. ^ 


Orange Extra* 
Brilliant cochineals. 
Amaranth B. 

Ponceau F.R.,*F. d R. 
kinafuchsino S.B. 
Ijanacyl blue^B. 

,, violet K., B, 
N?i.phtlK»l black B. 
NaphfhylatniiH' blacks. 

I )i. inline golden } ellow, 
,, .scarlet B.f d B 

„ rose B.l). 

,, pure blue F.F. 

„ bull, blue (1 


,, gi'een (« B 
1 M.mnnogt'aie extra. 

And similar colours which*whilc (juite as suitabh' for the [lurpose, cannot be 
mentionod (Ti» account of space. 


(A) C^oixiuas Slutaiu.k kou (k)[,oi:i!Kii Dischahoks 
( With Sfditnou,'^ SiiffK ) 

Fosine, 

Phloxine. 

Frythrosine. 

Bose Bengale , 

J^’orinyl viohd S 4 B 
, Cyanol extra 
Tlnucarinine B. 

Aniline grey 
Methylene blue 
Brilliant green. 

Malachite green. 

Coloured iTischarges are generally produei'd by the aid of Ktannous salts, but 
most of the recipes already given, in various [larts of this volume, tor coloured 
liydroBulphite disciiarge pastes may also l»e I'asily adapted to wool punting by 
leaving out the mordants (if desired), and by modifying tlie quantity of 
hydrosulphite according to the susceptibility of the ground colours to its action. 

Except with the Diamine and othei direct colours, tin dihchurgcs do not give 
very good whites, since the prodni’t'' ot rednelion are ditlienlt to remove from the 
cloth; but for coloured etleets they are excellent, and m many cases, too, they 
yieWt passable whites (on grounds of A/o aeid blue, Victoria violet, Haja/dne, 
and blue shades of Victoria scarlet). Tin- best and most rchahlf? whites, how- 
ever, are given by hydrosulphitcs, with or witliout the addition of zinc oxide. 

The ‘^inc Bisulphite” discharge IS practically obsolete. It waa^ always a 
difficult process to work, by reason i^f the fact that tlic zinc powder was 
exceedingly liable to stick in the engraving of the rollers,* and thus give rise to 
imperfeclf discharges. It was really a “ hydrosulphite dfecharge,” and since 
the introduction of the soluble and stabte “ hydrosulphite -formaldehydes 
(sulphoxylates) its application has become unnecessary. 

As a rule^ discharge effects on wool come out best on “cnlorinated ” material, 
especially in (J^rk shades. When the gpund colour levels easily, it, can be 
dyed on sufch material to considerable advas^tage— amounting in some cases to 


Auramine 
Khodagniie h D 
'I’hiotlavine '1' » 
.Vcridim' yellnw' 

,, orange. 
Bhosjilnnc 
Methyl violet B. 
4'hiomm' blue (J.O 
Salianme. 
Magenta. 
(^)uinohne yellow, 
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a saying of 26 per cent, of dyestuff, On the other hand) colours that reouire 
careful attention to obtain level shades are better dyed on \yj^ated wool, and 
treated m chlorine afterward^. Most of the acid colours giVeiT in the first list 
above withstand the run through the “ chlorinating baths without undergoing 
very mucll alteration in shade, and they may thcreforeh be ushd for the production 
of compound shades with colours that do not dye up well on chlorinated cloth 
vAnthracenc aci^ browns, Lanacyl blue 11.,; He.)! Although the “chlorination" 
IS not absolutely essential, it offers undoi^bted advantages in most eases.* 

r » 

(1) TlN'fflSCHARGKSV ON W00Ll?fiN FaU1viv.o 

+ resists the destructive action of acid stannous salts much 

better than tHe cotton fibre, and comeqncntly'it m possible to use more concen- 
trated discharge pastes, with a corresponding gain in the purity of the “ whites " 
and discharge offects generally. , ^ % 

In addition , to stUnnons chloride, 4he fo],l(j»wing ingred4(!!nts are used, in tin 
(iisch^es : tartaric, citric, and oxalic acids, acetitf ; , and* foi^^loiir^t! 
disci^rges, acetate of soda and sulphoc^yanide of ammonia.* * 

V\ hilst coloured discliarges are easily obtainable, it is always difficult to 
obtain pure whites with “tin discharges," (Aving to the forniatidi* of< coloured 
reduction products, which resist all efforts at removal. For this reason.^ bite 
discharges with stannous salts are rarely attenijited, except on light grounds 
of acid colours, and incdinm grounds of Diamine and, other direct dyeing 
colouring matters. When mixed eliects in white and colours are required,, the 
former 18 pr^h'rably obtanual by printing hydrosulphites, alt'hough, if the white 
object be small, stannous* cliloride may lie enqiloyed,' as in such a case the white 
shows up well by contrast with tlie ground and muglibouriug discharge colours. 

The recipes given lielow wull illustrate the preparation *jf white and coloured 
stannous chloride Discharges. 


DisCHAHOK WlllTK 


! 


Acid starcli {lasie 12^ poi cent 
Hntisli gum paste 25 per cent. . 
Stannous chloride . 

Acid starcli paste 20 per cent. . 
Acetate of soda 
Sulphocyanido of ammonia 
Citric acid ({towder) . 

Water 


!'1'ann(»us CiiLoiuiu;) 



II. 

III. 

IV. 

500 



gyiia. 

500 

500 

150 

7.5 

50 


250 

250 

250 

350 


1 


526 


125 

85 

90 



50 

35 

100 

1 60 

66 



1000 


1000 


1000 


1000 


Aftei ^printing, steam 10 minutes without pressure, wash and 'dry. For 
prolonged steaming the following is suitable 

White Discharge*^. A. 

800 grms.'acetate of tin 28'^ Tw. 

160 „ starch. * 

60 „ dextrin. ‘ 

^ 1000 Boil and cool. 

Print, steam 1 hour without prsasure, wash well and dry. 
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Colourki) Disoharoks (Stannous Chloride), 






• 


Rj?n. 

y KLLOW 

Bluk 

G RBEN. 


50 



25 



1 

- 

• 

20 

• • 

"‘7i 
• 22^ 


/ 


1*75 

150 

: 180 

170 


50(b 

500 

500 

25 

25 

25 

‘55 

2.50 ! 




•wo ; 




•U ! 

< 5 

75 

75 

200 : 

200 

200 

200 

lb 

• 



1 

• 1 



■■ ■ • 

1000 : 

M)(l0 

1000 ! 

1000 


§ osin«G.G.F. * . 

mnuliDp ynJlow 0. 
FlflSxirie^. . , ^ 

Victoria bine B, 

Hriliirfnt greeui|^» . 
TiiioAiviiio T. 

Methyl violet . * 

Boiling water 
Aoid starch paste . 

Citric acid 
Gum Senegal bO po 
British gum . * . ' 

Agitate of soda 
Sianu.' as oh^oiido * 

Watii I 


For 

M.ov.iiuigt:a.ou iUHl llUlU, MtllUK'S IllO ;il)OV(‘ (JUMlltlty Ol HUrntOim 

^:hlor^(le must he roi laced, othcrwisi' llic impression of tin' put tern^ill appear 
clumsy after sii'iiming, o\vmg:*t.o tlie “running” of the jtannmis ehlorhle ^I’ho 
above recipes n-preseut the application of acid ami basic coionrs, and any 
otlier memb('rs of thes 4 ! two groups that t\ill stand r('ducmg agiuits may be 
em^^ioycd in the sanu' manin'r. 

Very fine red and bine styles are produced hy first dyeing tin- wool in a 
dischargeable acid rc'd ami then printing over it a hloleh pat tern m a, discharge 
navy bine; red and daik green may be obtained by the same method, The 
following a**c examples of this style 

Ground Sh(uU\ — Dye “ ehloi mated ” wool (delamo) in 2^ per cent. Brilliant 
cochineal 2 It., with addition ol ac(‘tic acid and (ilanhcr salt. Wash, dry, and 
print Discharge til lie or greiui 
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J’iNK. 


A . 


grms. 


• 80 1 

”io 


190 , 

170 1 

500 

i 

25 

26 


300 i 

h I 

100 : 


200 1 

200 ^ 


100 

J 

1 000 ' 

1000 

‘11 and dry. 
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liLCK R. 

Blui, G. 

Guekn. 

/ P'ormy] violet S. 4 B, 



guns. 

25 

25 

35 

Acid giecii rvtra cone 


•j Naphthaleiif grt-cn V 

50 

Watci .... 

250 

240 

75 

\ Acetic acid O'" Tw. 



175 

1 Acetate of tin 28"' Tw. 

500 

.500 

500 

J British gum 

U)0 

100 

100 

1 Starch 

75 

75 

. 76 

^tCitric acid 

25 

25 

‘26 

• 

li)00 

• 

1000 

1000 

> • 



• 


After printing* steam j-1 hour without jJrt sure, wash well and dry 

6 3 
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(2) HYDROSUUfelTB DrSOHAIMJBS. 

Tlie hydrosulphiio-formaldehyde compounds produce £ffn;5!\, purer whites 
than tin salts, and many of the colours t^at withstand the action of the latter 
are readRy discharpfed by the former. Hence the hydrosulphites are used 
chiefly for white discharges on dark grounds. Fcr coloured discharges they 
may be associaUKl with certain bf the Eosiii^er, basic colours, and mordant colours, 
like Modern violet,. Blue 1900, and Modern yellow. The recipes alro£M?^y given 
for these Colours, under the heading “ Discharging of Insoluble Azo Colours,” are 
equally suitable for tlu; production of discharge effects on wool colours : in the 
case of coloured discharged ’./ith basic ‘dyestuffs the tannin is usually oihitted, but 
its presence is somctiimis an advantage in fixy^g the colour more permanently. 

11 VDUoHubrinTE White. i . » 

f 100 grnis. zinc oxide. 

) 100 ,, water. 

250 fliydrosulpliite ooiK*. M 
, 550 ,, British gum tluekeniiig. 

1000 

Heat to dissolve the'}iydrosul{)hite. v ^ ^ 

After jirinting, steom .‘1 1 minutes at 102" C., wash and dry. KongfiUte C. 
and Hyraldite A. cone, are similarly employed. llyraldiO; VV. already contains 
zinc oxide, and inon'ly re(piir('s tliickening for use. The addition of zinc oxide 
is not essential to the production of a complete discharge, l)ut it enhancas the 
brightness (if tlie white considerably by covering the filu’cs i\ith a white coating,^ 
a large part of ^\hlch rcpiains after washing. 

The hydrosiilphile discliargcs are a])plieal)le to all the ground (‘olours dis- 
chargeable by stannous salts, aud in addition to many others whicli eflectually 
resist these latter. 

In both tin and hydrosiilphilo discharges it is always preferable to use, 
whenever possible, acid or mordant colours. When basic colours are employed, 
extra precautions have to be taken in the washing operations to prevent the 
discharged colours from being soiled by the dyestufl’ washed out of the ground 
shade. 

Hcilmann and BatU^gay {Journ. Sue, Dt/ers and Volouri^tn, 1906, p. 234) 
have pointed out tlie suitability of sulpliite of jiotash for the production of 
discharges on woollen goods, and their experiments prove that certain acid 
colours are extremely sensitive to the action of this reagent. 

They find that sulphite of potash discharges, amongst others, the follow- 
ing colours; Azo acid red, Domingo blue, Scarlet 5 11., Tartrazine, Half-wool 
scarlet 4 B., etc. 

By a short run through the rapid ager, Domingo blue yields half-discharge 
'effects, but perfect whites are obtained by prolonging the steaming for 30 to 
45 minutes without pressure. ' 

various effects are obtained by dyeing the wool with mixtures of discharge- 
able and non-dischargeable colours, and also by the direct printing of coloured 
Bulphitq of potash pastes. 

The following examples are typical of these “Sulphite Discharges” : — 

White : — 700 grins. Sulphite of Potash 90" Tw . 

200" „ British gum paste. 

Heat, cool, and add — 

‘ 50 grins. ac3tate of soda,. 

50 „ water. 


1000 
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Milling yellow 0. . 
Rliodamine 4 G. . 
Safranine 0, . • * 

%Gyartol extra 
Kormyl violet 1 S. H. 
WaJer . . * 

Britjpli gum 

SuT^hite of ]iJlasli 90' Tw 



Ykllow. 

Kko. 

Kluk. 

Ghjckn. 

ViOLKT. 


-f ^ 

— - 




* 

50 

3r. 


80 




1.6 




.* 


I 

► 12 

10 • 







'io 


1 ‘ir>o« ' 

250 

288 

2 (io 

2m 


! 200# ' 

20^ 

• 200 ; 

1 200 

200 


600 

1 

600 

/ 1 

6QP 1 

. 600 > 

600 


.1000 } 1000 1000 ; 1000 ; 1000 i 


On an expi'riinental scalt' ilio aliovo colours liav<* fj;i\(*n satisfactory n'siilts on 
grounds dyiul vitli tlji^' colo^irs nu'ntioni'd abovi*. Groat cari', liowovci, is 
noodod in steaming, K.;eco, if tlio prfitod sid-s of the cloth happc'ii ♦ly any moans’ to 
( /'no i^ho‘'tact«wil h cRc'h othor, tin' snlphitc' of potash “marks oil " and»mrtlv 
discfiarg^s theeolou^f.f those pails of tho cloth wlm-h ought !(• remain imtoi^ftieil 


. ' ' Printing of Half Wool or Union Goo(fs. 

(jtK)ds consisting partly of uAol and jiaitly of colion an' hloachcd and 
“ cldorinated ” in mm'h the sanu' way as all wool goods. They an' first well 
scoured at It) IH in a hath containing d grins, of souj) and fi grms. of 
gamir.-oiiia soda jn'r litre, then thoroiigldy washed untd every Irai^' of soap is 
removed, and finally hleaclu'd cif-hcr by tbe pennah' of bydrogeii proei'ss or by 
being “stoved” with siilpfiiiious aeid gas. d'lu' e^nbined “ I'croxide and 
Jiisulpliito ” process, as descnlu'd for pun' wool, may also be enijiloyi'd with 
iK^antage. Tbe “ clddrination ” and f be preparation in tin salts is carried out 
in the usual maiim'r. Sometimes lialf wool goods an' prepared wifli phosphate 
of till. For tliis purpose thc'y an* jiadih'd m a cold solufiou of stannic chloride 
4° Tw (or oxymuriate of tin) , allowi'd to lie, rolh'd up for tw'o or fhree hours 
and then passi'd, without washing, into a cold or ti'pid 5 per cent, solution of 
aodinm pnosphatc ; finally, they an* wi'll waslu'd and din'd. 

For the most part only tin* acid, ba.Hic and din'ct colours arc usi'd in halfwool 
prirfting ; the niordant eolonis lind only a limited ap[)li('ation, and then chiefly in 
combination wdth basic dyestiitlls, for the double pm pose of mercusing llioir bright- 
ness and their covering quality TIu' direct colours aie us('fiil for direct printing, 
and also for the dyeing of'gi’onnd sliades intended foi Mihse<jiient discharging. 

After printing, the treatment of the goods is m most res})i*ets nh'iitical witli 
that of all-w'ool fabrics. If, however, they contain a largi* amount of cotton tliey 
are damped, and tin'll steamed in r/r// sf cam witbont pressure for 'J to 1 hour, 
then washed and dried. Ilasie colours puntc'd with tannin liave to be run 
through tartar emetic (I per cent soliitimi) lo fix tbe colour on tin' cotton fibre. 

Fiuntino. --T he elolli prepared as abo\.' -s printed with eolotys profared 
according to the following directions: the recipes are typical of those suitable 
for the difTefent groups of dyestuffs usiiallv emnloved — 

Basic CorxiUHs. 

• 20 grins, basic colour. 

75 ,, acetic acnl 9 Tw. 

125 ,, water. ^ 

20 ,, tartaric. Dissolvi*, and add to- - 

710 „ 0 ta»ch-tragacanth oFguin Senegal thiekeifing, 

^ 50 * „ 50 per cent. sol. of tannic acid in acetic acid. 

im • 
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Suitable for all basic dyestuffs, Mffefeylated spirits may replace wholly or in 
part lAie acetic ^ciij if the colours are at all difficult to dissolve. 

* , 

Direct Colours. , 

25 grms. direct dyestuff. 

) 350 ,, water. 

j 100 r,y British gufti. 

( 350 ' 6 per cent, tragacarith 'thickening. 

(46 ,, phosphate of soda. 

\ 135 ,, water. ' 

lOOQ 

For all Diamine, Titan, Mikado, Dianil colours, and for Erika, Chicago blue, 
Ceranine, and most other direct dyestuffs. » 

Aoii) ( V)Lou<|{H.-— tTho acid colours used for fialf-vv()ol ar^, identical with those 
employed for yiure wool. Having no atlinit/ lor the cotton fibre, th^ir-fastne^^ 
on Ifalf-wool depends upon tlie amount (►f pure wool presentfin this inixid fa^onc. 

Blaci^s and Dark Outlines on 11a];F-M'()()l. * 

Blacks and dark colours generally are obtained with Logwood^ and mordant 
colours toned with basic colours eontainmg tannin. • 

Bi.ACK.—eLogwood with iron and eliromium mordants. „ ' i 

Clloc()i;ATE. — Persian^berries, Magenta, and Methyl violet or Brilliant green, 
with lamiiri and<chromo mordant. 

Dark Navy. — Logwood (a little), Methyl violet, and Brilliant green, with 
chromium acetate and tannin. ■ ^ 

BiiKiiiT Navy. — Marine blue with a very little Brilliant green. 

The direct colours are also used at tunes for other dark shades, but usually 
they are reserved for medium and light colours 

Discharging on Half-Wool. I )ischarge effects on half- wool materials are 
obtained by printing tin or hydrosulphite discharges on colours Syed with 
direct dyestuffs. 

The best and surest method of securing level ground shades is that of 
padding the goods through a padding machine containing dye liquors prepared 
on the following types : — 

Paddiso LmuouH FOR DiKF.cr Colour Dyking. 



Light Blue. 

Dark Blue. 

Navy. 

Pink. 

Yellow. 

Brown. 

DianiiiK! sky'blut* F.F. 
Diaml blue R. 

10 


‘60 

... 



Titan yink or Erika 



... 

25 



Dianil yellow R. 





10 


Cliicago blue , 


. 26 





Dianil brown 2 G. . . 





... i 

^ *16 

Water . 

920 

885 

860 

886 : 

920 

915 

Phosphate of soda . 

, 20 

40 

40 

40 i 

20 i 

20 

6 jier cent, tragacanth . ; 

60 

60 ' j 

60 , 

60 

60 , 

60 


1000 

i 

1000 

‘ 1 

1000 

1000 

‘lOOO ' 

. 1000 
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WOOL PRINTING. 

Hbl!OTROpb = Mixtures of Pink and Ri^e.* 

Green - ,, „ Yellow and Pine. 

ft • ft ” ” 

. • ft 

Pad, dry, and print with discharge colours as under: — 

Dischahoe White. * 

800 gnus, acid btarch^Aragiicaiith paste.# 

• 200 ,, stannous chloride. 

20 *,, citric acid. • 

• 1>80 ,, ^ ainmonnmi snlplio^anidi'# 

1000 

Discharge Red. • 

1 25 grrns .ithodariUiK' r> c\li;i 
• ' 10 ^ sViainnc A !f •e\(ia 
• •( 150 ,, • acetic acid 

200 ,, water • 

15d ,, liglit Hntisli gym. 

Boil,^cool^ and add - ^ 

80 grms Persian herries extract. 50“ T\\. 

50 ,, siiljihocvanidc of ammonia. 

200 ,, tifi crvstals (Sn(’l,_,) 

75 ,, aei'tic acid tannin solution 50 [>er cent. 

>> glyceriiyand water 1 1 

1000 

BiiianT Blue, 

r 20 grnih. Tluonine Itlue (i O 
\ 1 50 ,, acetic acid 

]• 15 ,, citric acid 

( 100 ,, water. 

Dissolve, add ^ 

200 ,, uater. 

120 ,, wheat starch 

25 ,, glycerni. 

Boil, cool, and add - 

80 grnis. ammomum sulphocyanidc 
200 ,, stannous chloride. 

100 ,, acetic acid tannin solution 50 per cent. 

1000 

This last recipe serves for Hhodainine, Auramiiui, lhiofla\ine 1., Brilliant 
green, Malachite green, Methyl violet, ^Icthylenc hlce, and mixture! of tliese 
and of* all other basic dyestutlH, so thift all varieties of *corn pound shades are 

easily obtiyinable, ' , , , . ^ , 

For dark blue blotches on r^d grounds t]ie cloth is dyed and printed as 

under : — . 

(1) Dye the goods Vith 2 per cent. Diamine Kc*irlct 1*. with an addition oi 
phosphate of soda and Glauber salt ; wash well, dry, and— 

(2) Prin^ with the following blue:— ‘ 
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Dark jWb S.D. 

30 grms. Methyl violet B 
25 *„ * Victoria Jilue B. 

10 „ Brilliant green. 

*175 „ acetic acid 9* Tw. 

Dissolve, and ad(^— 

400 grms. gum Seneg^al solution 5Q poi; cent. 

50 ^ Briiisli gum. 

Boil, cool, •and add — • 

30 grms. I^crsian bfcrri^s extr{ft;t 50' Tw. 

GO ,, ammcftivim sulphc^^.yanide, 

150 ,, stannous chloride. 

f 3Q ,, tannic acid. 

) 30 ,, acetic acid 9“ Tw. 

10 , , glycerin. 

1000 

Mter printing on half-wool cioiti (lyga wiin direct colouTs, all the torcgoing 
discharges are steamed for 3-4 minutes in the rapid ager. The goods are 
then passed in the open width through a 1 Jier cent, solution oft'tarttir emetic, 
well washed and dried., If tlic discharge is imperfect, a second run through the 
ager is usually sufficient to rectify it. 

The same hydrosulphite discharge process that is employed for all-wool 
fabrics is equally suitable for half-wool materials, with tfie subsequent employ- 
ment of tlie Tartar emetic bath. * 




PART X. 


SILK AND HALF-SILK PRINTING. 




SILK AND HALF §ILK PRINTING. 

In so far as its l)eliavi<)^r towards ('.olimrui^ inattors m couccniod, the silk fibre so 
closely resembles thf wotf lib»*<- that tlu' jiniitmj; of silk fabiics presoiitH 
but little Variation Ikhii the prnttwij.^ of woollen labncs The nmin diflercnee 
bci^eer^tho twT) pr«(a‘.sses lies in the pn'p.nalion of the <'lolh, whieh, in tfre^caso 
of silk, consists onty of mordanting; tlwti }j;oods in ^tannie ehloiuh' or phosphate. 
The chlorinatum of silk does not increase the alhnity of ll^e fihi'o for colouring 
matters sm it (\oes in the ease of wool. 

TliC printing (jf silk, like tlefl. of wool, i.s I’cslncte#! to the jiroduclion of 
direct-printed and discharge and re.sist stales, 'I'he ajiplication of tlnckenod 

mordants, followed by^igeing, dunging, and dyeing, is inadmi.ssibh', on account of 

the vstaiiiing of the silk fibres m the dye hath. ^ 

In addition to the basie^ acid, phthalein, dina-t, and mordant colours, all of 

which arc suitable for silk printing, certain otliens, siiclt as AdiImic black, Nitroso 
blue, and 1 Imitioso-rcsorcm brown are also ap])li( alilc, both for direct, discharge, 
a^(1 resist prints. The insolnhle A zo colours produced on the fibre arc never 
employed, since they cannot he ohfaincd sullieaeiilly fast f.o “ nihhing,” 

Multicolour patterns, especially if they ]>v lu'avy, arc usually printed hy 
block. Machine [U'lntiug oti silk is chiefly coidiuefl to single-colour [latterns ; 
for although silk has a greater aflimfy for most colouring matters than wool, it 
does not Absorb thickenings so easily, and, eonseipieiitly, these lattm remain more 
or less on the surface of the cloth, and are extremely liabh' to snu-ar during their 
pai^hago under several rollers in (puck succession, hor this reason block printing 
is preferable to roller printing for patterns of two or more colours, (k)lours 
printed by block remain untouched by th(' ap{)licatiou of siibseipieiit colours, and 
therefore they are free from the tendency to smear and streak that is so much 
more troublesome ni the printing of silk by machine than in that of otiier textile 
fabrics. 

Nevertheless, many multicolour patterns on silk are printed by machine, and, 
with care, good results are obtained. 

^Whatever raetliod of printing be adopted, the jiroduction of bright level 
colours depends upon the proper cleansing <'i the fibre. In order tr^ eusuB^< this, 
it is always advisalde to scour the pieces hiTorc printing, however clean they 
may appear to the eye. 

For this purpose^hey are soaped for 1 U hours, at :i5“- 40’ 0. wit*i 10 per 
cent, of their weight of neutral oliv^al soap; then timroughly washed and 
mordanted with tin. In the soaping, care must be taken to avoid the presence 
of free alkiili, whicla would tend to injure the fibre. 

Preparation in Tin.— Fad the goods, in a Iteck holding 1000 litres, with the 
following ; — 

j 50 litres stannic- chloride 140 T 
I 95p ,* water. 
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After paddine, wind the oldtfi «(. a wooden oen^ in the wet 8t»t«,^Md 
allow«to lie thus for 4 hours ; then wash well, and dry on 
Sometimes the lm^8 precipitated as phosphate before washiri^, 
padded goods are passed through a 6 per cent solutmn of sodium pho^ate and 
allowed te lie again for 2 hours, and finally thoroughly ww^ied and dried. 

When the sflK is of a yellow tinge, it must bo bl*ohed before prepamg with 
stannic chloride, or any other Un salt. A guod bleach is the ^ 

After scouring te soap as ab.«e the pieces in a stone pit unt^ 

in hydrogen peroxide liquor, and then alfcw to lie m the liquor un 
white. * 


Hydrogen Pkuoxide Liquor. 

50 litres hydrogen peroxide 10 vols^ 

1200 ,, water containing'' a little utnnflinia. 


{: 


The bleaching will be efiected in-abont 5,honyi, rftjr the lapse of which 
time the iroods winy Jie washed and tifated in-stannit; chlojyle. 

PrintteT- 1" view of the fact that practfcally all «,ol co ours 

purposes : — 


Direct Colours. « 

25 grins, colouring matter. 
675 ,, water. 

250 ,, Hntish gum. 

Boil, cool, arid acid — ^ 

50 grpis. acetfe acid 0 dvv. 


1000 

Acid Colours. 

25 gnus, dyestuth 
300 ,, water. 

25 „ glycerin. 

525 ,, 0 pt>r cent, tragacanth lluckemng. 

Boil, cool, and add- 

j 100 grins, water. 

\ 25 ,, tartaric acid. 


1000 

Suitable for acid colours in general. 

Basic Colours. 

' Basic dyestutV 

Water ... ■ • 

Aqptic acid 9“ Tw. 

Glycerin . . • • . • 

6 per cent, tragacanth thickening 
Tartaric acid • 

1 Water . . * , • * • 

Acetic acid laniiin solution 50 per cent. 


1. n. 

25 25 

275 225 

100 100 

25 25 

500 450 

25 *25 

50 50 

100 

1000 1000 


These recipes ave suitable for all basic dyestuffs. 
tannin can he dispensed with, but its |>jesenoe renders the colons . 

TAe mordant^lours of the flfcarin and vegetable groups geueraUj are 
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prmtai with the addition of 1 to 2 per flj&nf. of tartaric or oxalic acid to the 
printing colours used for cotton. But this addition is by iio means necessary, 
as, in practice, ^^^nne patterns have been printtyi for years with the identical 
mordant colour and basic colour .printing pastes employcxl for cotton sateens ; 
indeed, the silk and cotton fabrics have been sewn cjid to end and piiinted one 
after the other wnthout au^| change of colour, and without Btopy)ing the machino. 
Aliaai^u H)ds aridT pinks for iiilk,j)r>nting (an^ also for cotton) are usually 
UrighUnod by the addition of 3-8 grins, of Jthodaniine (5 II. e^klra per kilogramme 
of standard cbldur ; and the silk piece* are prcMously psdded in 'I'mlvey-reil oil 
.(If^pcr OiJiit. fatty ^icid). The vise of tflb much Tifrkey-red oil should be avoidtxl, 

* as it detr^ts somewhat i|um ^^le lustrt' the li'- re • • • 

Silk goods printed wiPi mortlant colours -e.(/. Alizarin red, {imk, blue, 
bordeaux, green, etc , and [..ygNwod, I'ersiau b(*n'ies extract, t't*'-. — and basic 
colours containing lannm are '^teaiind lor an hour in the usual way, but 
preferably with slightly* dayip steam ; thty arc then {i.xed in tartar emetic, well 
washed, soaped at'(i^“C. ift the* men wid^h, waslii'd auoim liiid dried. Most sijk 
fa)jrictfar% however, priiit(‘<l in aitid colours and basic colours w ilhout tannin, 
and*thefo, after stelmiiig, are. simply washed m water and <liie(i at oneo % 

The best thickeumg agi^ils to iMnjMoy for silk printing au' those wliicli 
wash out V 3 ^ ea,sily, namely, ^um Senegal, gum Aiabic, gum tragacanth, 
and jvell torrimed British gum. ^All those yield I('Nt‘l sli.-ules . and tragacanth 
is espccii^lly to be recommended for dark blotches, as it* gives colours faster to 
washing tlian, the otluw gums for pale hlotehes, I'um Senegal stands alone ; 
and though it is c\[)ei^ive, it gives shades unsurjussed for purity ami uniformity. 
Stiirch and Hour ar« quite UM.'h^H m silk printing, except for the dinest stipple 
work, and sometimes for ouUines and Aniline blacks. ^ 

. A good Aniline black on silk is made u]) according to [\i» direetions given 
below 


Aniline Black. 

100 grins, starch. 

423 ,, water 

150 ,, G pel cent, tragacantii thiek<‘.mng. 

80 ,, British gum 

25 „ Turkey-red oil 2-5 poi cent. 

2, „ Motliyl vioh'l (for sighteiHijg) 

.50 ,, chlorate of soda. 

Boil, cool, and add— 

100 grins, aniline salt 
20 „ aniline oil. 

Stir till dissolved, and immediately before use add 

50 grins, copper sulphkle 2n per cent, paste 


• „ • 

After printing and carefully drying, th- goods are aged at 30'i^33“ until 
the black is developed , lliey arc “chromed” at GO" C. m a 1 per cent, solu- 
tion of bifbromate of soda, and tinally washed, soaped at GO (- , washed again, 
1 / 1*1 ^ * 

Dwrk blues are often jiroduced on^silk fabrics with*Nitroso-blue, which is 
applied in. the same way as W cottc^n goods, but with an excess of oxalic acid, 
or otherwise without the additioi* of sodium piiosphate, 

-IT 

. The production ofMischarge and re'sist effects also consiiitutes an important 

branch of the silk-printing industry. ^ i • i <ii a , 

J'he majority of printed silk iiecktioK,landkerchiefs and mnmers are executed 
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by one or other of these processei, 2 ^ both are capable of being applM to a 
variety of styles. , 

[a) Discharge Styles, 

• 

The nSaterial is dyed with any of the acid colours or direct colours that are 
easily dischargeable on wool, and then printed witl# tin, bydrosu4)iiite, or sul- 
phite of poUsh, discharges. Mitroso-blue jliid Dinitroso resorcin bro^’u ac’e also 
dischargeable on siHt with tin or sulphite pastes, and^give excellent dajk effect* 

The hydrosulphite discharges are deployed more extensive'^y than the^tin 
discharges, since the latter al-e ifjpt to injure tljp fibre durkig steafiAng. • At- 
the same time stannous ‘chloride, uVxl with jud^imint and care, ^ives very 
satisfactory results, and is applicaVjlo to a wider range of colours than the more 
powerful reddemg agent, hydrosulphjte-formaltiehyde. 

(1) Tin DiscHAiKfEH. / 

The preparation of these colours differ^ little fron» that fti ttosc^ giy?n 
for #vool. Usually they contain a smaller proportion ol tin crystals, •and 
are steamed rather longer in consequence, but other respects they are 
practically the same, ‘as the following recipes •wull show. 

White l)iaciiAR(Ui: fOR Silk. • 

j 200 grms. 6 per cent, tragacanth tldckening 
445 ,, acetic acid starch paste 15 per cent, 

I 20 ,, citric acid. 

121? ,, stannous chloride. 

60 ,, sulpl^jcyanido of ammonia. 

1 50 ,! water. 


1000 

' Coi.ouKEi) Disciiahukh on Silk. 











Rei>, 

Pink. 

Bi.uk 

Ykxlow. 

Gil HEN. 

Violet, 

• 

Oranoe. 

[IlhodHinine 6 G. 100 per cent. . 

20 

■ ■ ■ 

10 

■■ 




fi 

Aui amine cone. 

5 



25 ' 

22 5 

♦ , 

20 

Cyanal extra . 



15 





Formyl violet S. 4 B 






20 


Brilliant green 


.. 


... 

7 5 

... 


Water 

180 

180 ! 

180 

1 170 

175 1 

180 

170 

Jlum Senegal 50 pei cent. sol. . 

675 

075 1 

675 

676 

675 ' 

675 

675 

Stannous miloride . 

85 

95 ! 

95 

95 

90 

90 

i 95 

Sulphocyanide of ammonia 

26 

26 

26 

25 

20 

25 

26 

j Citric acid .... 

10 

15] 

... 1 

10 

10 

15 ' 

10 

10 

1 . 

j 1000 

1000 1 

1000 

1000 

1000 

1 1000 

~mr~ 

1000 


Any o| the other colours mentioned as suitable for coloured discharges on 
wool are equally suitable for'silk. 


(2) Hydhosuij’hitb ‘Dischaegks. 

t * 

1 ^, The alkaline salts of sulphoxylic acid formaldehyde compounds, such as 
Rongalite, Hyralditc, and bydrosulphite N.F , have replaced almost entirely 
the mixtures of zinc powder and bisulphite of soda that were formerly used 
»s alternatives to stannous chloyide o# acetate for the productt(m of disch|irge, 
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» , ^ * 

and esp^ially white discharge, effects oij*d|§ed silk fabrics. They not only 
give a pure white, but have the advanta^jts oi working better than zinc ppwder 
pastes, and of iwit aftacking the fibre, like stannous salts, at thb s^engtli required 
to yield a satisfactory white. For, coloured discharges they may be mixed with 
any dyestufis that resist their rediiciifl? action, and that, at the sanie^time, are 
suitable for silk. Arnongst ihese the following give good results^;— Thioflaviue S., 
Eosine. lloeo BengSlc, Phloxin,. Erj^Uirosine, Qu^iolino yellow, Victona scarlet, 
"^ctort^ violet, and all the basic colofirs enumerated in prcvious^^luipters dealing 
with hyd^osuT^ilfite discharges. For tlie same purpose Modern blue, .violet, and 
jreltbw, aed Persiay berries extract, ina^r be owploii’ed with chrome mordants. 

Whit]^ Discharge Sil* (HYnuosyaMiiT! ). • • * 

200 grins, hydrosiflphite I'l.F., Tlongalitc C. or llyraldite (eoncenti ated 
brands), ^ * 

200 ,, water. 

600 „ ^iiti SgiK'ga^oO per* Cent or Hntisli i-um paste. 


U¥)0 . 

V^ULuUHFJJ DlHofiAHGES ( H MUlOSlU.Cy ITK ' 

25 e;rnis. oolounnf!, mailer 
.;150V „ water. * 

225 ,, British gum • Poll, cool, and adil -, 

j 150 ,, liydrosiilphite N F cone. 

I 200 ,, w^O'i. 

50 ,, citrate of ammonia 20" Tw. 


1000 Suitable fof basic and acid colours. 

Tlie forfM^oing tin and liydrosulphite diseliarges an' printed on silk goods 
Ayfid with tire same (Odours as are used for similar .lischarpi ellects on wool, 
^id which, therefore, need not lie emimeraU'd again .^eai and l.asic colours 
an' dyed with an atldition of acetic or sulpliuric acids, and diri'ct eolonrs with 
either acetic acid or soa]>, to the dye halli, aceordmg to tlmir seveial requirements 
After iwintino and drying, the goods are sloamed wbhout pressure, allowei 
to air a Jilort tun,-, a„.l tlua, svoll wasl.c.l an.l 'I'n, d.Kclmr.ra are »toamed 

from ,'i to 4r) mimitca arcorilm^' to tlio atnoiml of > 

hv‘drosulpliit(;.liaohargea are steamed ,'^4 mmulcs at 10- - lUJ t,. 


{/,) Resist Styles. 

• For tliOBO styles, stannous rldonde, hydrosulplnte, and ream, fat, and wax 
resists are used , tl.e two first niaiidy for resists under “cover prints, tlm last 

for resists under dyed grounds. u »’ with 

The tin and liydrosulphite leM.sts are made up like dischargis, with 
SQiiietimcB an addition of /.iiie oxide or Cliiiia clay, and are irst printed on the 
eX t>'«> “™''«ed” Witl. anotlo r pattern in acid or ilireet j;olours. 

The troods are tlicn steamed and washed as u.sual. * 

Hesin* fat, and wax resists are printed hot, as when cold they set hard. 
Either block or roller machine may be used, and the^e is no roaHon why^teiicillmg 
should not be employed for certain styles. Coloured resists with resin, etc., are 
obtained by first printing ui the colours by block, and theli, after dr}ung, printing 
the whole ^pattern again with the’ same set or a similar ^ot of blocks in the 
resisting mixture. In this way any desired cfdours may be resisted during tlie 
subsequent dyeing off the ground shade; and as 4he resists act in a 
subsequent uy g h resisted colours need not be specially 

sX:^X»TXrrbX'1SWabl.,and properties. He»ce any 
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silk colour* is equally applicable Wt^ther tho rerorved pattern or thfe dyed 

ground* 

* The resin miixlures are ^nown as , “ Mastic Resists.” following two 

: :il 4^Ur. nrtrviT\Aai+.?rkr» f.VtnaA TniTf.nrAfl ■- — 


*0 Resists. 

I. 

II. 

Resin • 

600 

300 

Beeswax 

100 

>60 • 

Swedish Pitch . 


100 

Stearin 


40 

Benzene or Petrol 

. ‘*300 


Naphtha ! *. •* 

A 

10(J0 

50*0 

lado . 


After printing, the resists are dusted with talc powijer or French chalk to 
prevent them from “marking off” or “stickjifg” t/5getht*r^ and the goods are 
then dyed in the colTl Wiicn suthciAitly dr»J, the wax ifnd resjn are r^noved 
by working the silk in a iiath of benzene or najihtha, neitho» of whicTi dissi^lves 

thefolours. • ^ i j u‘ i 

For the production by the “Mastic Process” cff a so-calloa yindana naiiu* 
kerchief in red, yellow, blue, and white on a dark green ground the follo\\ing 
sequence of operations, may he carried out!*— (1) Block print the whitif silk 
with thickened pastes of Victoria scarlet, Victoria yellow, Cyanol extra ; 
(2) Steam for i-1 hour without pressure; (3) Wash ;^.nd dry* to width on 
a “ stonter ” ; (4) Print the mastic reserve over the previously printed Ted, 
yellow, and T)luo, and on the parts of the silk cloth where the white, omitted 
in the’ first printing, is *o appear; (b) Dye in the cold, or at 20“-2r/' in 
the following: — 


i 2 per cent Methylene green. 

) I per cent Aurannne O. 

10 per cent, acetic acid. 

( 1 0 per cent, (llaubcr salt. 

Work in the dye liipior until the required depth of shade is obtaiftcd, rinse 
in water, hydro-extract, hang up to dry, and (0) Wash in benzene or carbon 
tetrachloride until the mastic reserve is entirely removed. After the solvent 
has evaporated from the goods, the fastness of the ground shade may he iiici cased 
by a second steaming for ^ hour, hut this is rarely necessary. Instead of the 
colours used above, any others suitable for silk may he employed in like manner. 


Printing of Satins. 

The printing of satin goods is carried out in exactly the same manner as 
that of cotton goods, so that, witli the exception of vat dyestuffs and Madder 
colours, all the colouring matters used for cotton may bo employed in precisely 
the sair-e wayifor half-silk goods containing cotton. The presence of the latter 
requires the addition of tannin and chromium acetate to the basic and Fosin 
colours respectively, otherwise they would wash out at oneo in the first wash. 

On acifount of the silk .contained in the fabric, the Azo colours Para wa, 
etc. are unsuitable foy satin, as they cannot be obtained free from the defect 

of “rubbing off.” , „ . • 

The Aniline black given for sil^ is equally adaptable to sAtm, and Paramine 

irrown also serves as a suitable ground and outline colour. . , , . 

^ The colours ussd in tfie direct printing of satin ^ being for the 
part fast, will stand soaping, and can therefore be thickened sometimes wi^ 
starch ‘•as a rule, however, it is better to use gom Senegal, gum Jragac^th,^ 
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Ot BritMi gum, since they wash, out ve^^e^ily, leaving tlie lustre of the silk 
unimpaired. ^ , 

Starch may1^*«^nployed for dark outlines, but for blotch^ a|id other inassoB 
of colour, whether dark or light, the gums give by far the best results, especially 
in the case of fabrics one side of whicfl is almost pure silk, such as the^furnitim' 
satins with a cotton back ai^d silk face. • 

Apgirt ^rom furniture cretoijne patterns, the most important branch of half- 
siik prufttjng is that (;onnected with dTscharge ami resist styles. • 

Aniline bl5,ck and Paraitiine brown discharge styles are carried a*it exactly 
^8 (Jescrihed for cojton. • • • 

The Blowning proces^ as Aight be expeeb'd, gi^ea the anost lustrous, if not 
the brightest, colours on Aftiline Hack, ^ul is ))erhaps, on the whole, the most 
suitable, but other processes give Satisfactory results, and even tiip presence of 
zinc oxide (Kay’s process) is unobjectioruiltfc in fine discharge patterns, which, 
while they lose somewlmt in lustre, gain* more in brilliancy of colour. 

The purest whites are •obtaurKl by the ix'sist luctliod, esp(i(.;ially tliosc pro- 
d^:^ped^ln(lpr Nitroso bluc, in whaf kno\?n as the “ Foular'l Blue Stylo 

Che*applicatioiC of Nitroso blue to half silk is smnlar to its applicaiin^i to 
cotton, but both printing and slop-paddtng colours require an increased (juantity 
of acid to yie!^ the best resiiits. , , 

'J^he Tollowing process for producing white resists under Nitroso-lilue is 
recommended by the Farbwerkc Hcichst, tlic ])atenl,c('fi of the colour; The 
goods printed, witli the resist paste are thoroughly dmal, tlnm padded in Nitroso- 
blne M.H., and finally^sb'amed, fixed in tartar ('inetic, wasliod, soa}ied, and dried, 
Vuri 'K BkSI.S’I'. • 

170 grins, British gum. 

195 ,, water. 

I.'IO ,, gl,ue solution 1 : 2. 

8,5 ,, acetic acid 12° Tw, 

250 ,, stannous chloride. 

170 ,, tartaric acid. 

1000 

Print, dry, and pad the goods in — 

. Blue M.R. J. II. 


^itroso-base M 50 per cent 

50 

50 

Hydrochloric ac/ul 5(5" Tw. 

1(5-7 

1(5-7 

Water .... 

HO 

170 

Taniioxyjilienol Jl 


03 

Resorcin 

55 


Hot water . 

85 

85 

Tannin solution 50 p( r cent. 

100 


Oxalic acid 10 per cent. 

120 

420 

6 per cent, tragacanth thickening . 

100 

100 

Make up witli water to 1 000 

1000 


Pad, dry carefully in hot air, steam at 100°(j. without pressure for 5 -15 
minu^s, pass through a 1 per cent, soiution of tartar emetic, wash, soap, and 
dry as usual. ^ 

The same process may be applied to pure silk, ^ 

The printing of vjool and silk fabrics is carriedjout exactly as for pure wooi^ 
and calls formo fecial description. 




ADDENDA 



1. GIBA Y2LL0. 

The range of the Ciba series of vat dyestufie has been extended recently by 
the introduct’on of two new colours — Indigo yellow 3 (b Ciba and Indigo 
yellow (b lk)th colours may be fixed in calico printing either by the glucose- 
alkali or the hydrosulphitc-formaldehyde process. T^e latko’ process admits of 
the use of carbonate ef potash, whereby the disadvantages attendant on the use 
o/ strong caustic alkali are avoided. - 

Indigo yellow 3 (b Ciba gives pure greenish-yellow shades, fast to light, 
washing, and chenneking. In combination with Otba and other vat blues it 
yields good medium shades of green and olive. Being tinct»rially weak, 
however, it is unsuitable for dark shades ; and, for the same reason, med’,um 
shades cannot be reduced, since the efiect of the yellow is weakened more than 
that of the blue. 

The following ix'cipe illustrates the application of Indigo yellow 3 (b Ciba i — 
300 grmji. dyestutl'. 

250 ,, British gum, 

50 ,, glycerin. 

130 ,, water, 

150 ,, carbonate of 

potash. 

Heat to 50“ C. for 10 
minutes ; then cool and 
add 

50 grms. Rongalite C. 

50 ,, water, 

20 „ olive oil. 

1000 

Print, dry, steam for 2 3 
minutes at 102“-104' C., 

develop in boiling soap (or chrome, cold), and finally wash well. 

Indigo yellow C. is applied in the same way, but gives a redder shade. 




Indigo yellow 3 G. Ciba. 


3. HYDRON COLOURS. 

The three Hydron blues and a Kydron violei,' recently brought out by the 
fhm of Leopold Cassella & Co., are the first members of an entirely new series of 
vat dyestuffs. They are derived from oarbassol and its analogues, whereas tho 
other w^ll-knowii classes of vat oolpurs are derivatives of ^either Indig^-i 
Indirubin, or antbraquinone. ' 

m 






'm 


f™w™ «"■ » eolour wbioh, while 
' '-S f ® “ de^ and fastness <rf Indigb, ifculd be caiable of beiner applied in 

Hydros blue R. gives ftoeu fiiU’^hudes of Indigo; Hydron lilue (J yields 
I"*! gfef er shades, rather iTrtghter than Tight Indig^o; aaid Hydron^deep 

artnot P-Poats.: Ill ^rtbrS 

thfi! 1 ‘2 7P"‘g. acids, and.lkams, h^t also to light and “chemick- 

hfd’igo •"« ‘’7" “*■ P“'«’ 

^.’■‘"4 "*<lyc<l, may he resisted hy the usual 
onof dwTih"'^ '‘a'*'"', ^^’;‘l'«''>'opcif!-cte.) used for other viA^colours, but 

3ioaUon S^ t“»" >■ '‘'-‘■a'-gc't-l'y any known proeess ; hcnco their 
applioatipn lb, at yfeboiit,. r«bft-.^'ted to direct printed, cov»r and iiad ajid 

hold^^its own for dischrir^nid HtylcH, 

ihe liydron bl^os may lie im\ed with oilier vat eolour, s for the iiroditftion 

oener,r'‘rr ^ T'T’ '"'''kicOlourod [laAerns* n 

irb! ^ ^ ^ ''Vdrosiilphit, -carbonate 

■ Hvdronder m"' r''*’ Natisfaetory results with lioth colours. 

Uydrou deep blue (,. is not, a.s yet, iniicli used in printing , 

tbe{t«“;!;.rr^^^^^^ i«..'econunended by the makers for the prepai^tiou of 


« • 


liS&i to 


50 grms. H^'drou hliie U. or (1. 40 per eent. paste 
50 „ glycerin. 

210 ,, water. 

30 ^ 8oda ash. 

60 „ pflucose. 

* 50 „ dissolving salt B. (ben/yl-sulphanilate of soda). 

50 ,, Hyraldito C. extra a^)0 per cent, solution 

140 i;. for I hour ; cool a little, and tuld 
500 grrtis. tliickeiiing II. 


1000 

Lighter shades are obtained by adding more thickening. 


Thickening H. :— 

150 grms. wheat starch. 

550 ,, water. 

300 „ gum tragacanth, 6 per cent. 

1000 


P^nt, dry, and steam for 4-5 minutes at 104'' C. in «toam a« free from air 
^ of a little, bichromate of soda 

waX^nd^dry*'^^*^ 2^ grms. bichupmate per litre), wash w81I, soap, 

U obtained with Hydron bhie*G. by replacing the souring 

a ft'eatment m perborate of soda (li gjms. per litre) at 105‘'-.120’' F, ^ 
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A 

RelisfiPrinting. 

® or imitations of the Indigo-dipped styles the Hydron blt?b^teay be resisted 
by the usual Indigo resists cotoposod of o(^p(M', lead, and zinc salts, and also for 
“ batticke^i'’ with the customary wax resists. The dyeing may be done in the 
“dipping vat/’ or^'ori a padding machine ; ar\d as Hydron blugs dye ,much more 
readily than Indigo the latter method is freqpently adopted, • 

For padding, the liipior is made up as follows ^ 

Light Blue. Medium Blue. Blue. 

10 grms. 10 ^rms. " 10 grms. Hyd^n blue G. -60 per c5ift. paste, 

— ,, 10 „ ' ' 20 Hydron bkie 11. 40 per c^nt. paste. 

10 ,, 20 „ 30 „ caustic soda 77° Tw. 

10 ,, < 20 „ 30 ^ „ kydresulphite concentrated powder. 

2| „ 2| ,, 2.1 Turkey-red oil 40 per cent. 

1000 „ IQpO „ 1000 “ „ water. • * 0 

First mix tlie (‘aifstic soda and Turt;ey-red oil with thp*^ dyestuff, heatoup to 
abou/ 50° (1, and then add gradually the }iydro.sulphite dissaivoff in Sold ws.ter, 
stir until the lupKn' is quite yellow, jindHinally add the remainiler of the water. 
Use at 2r)°C. -:52 '(;. , ■ 

The goods ])rinto(l with th(' i-esist, and well dried, are run through fhe above 
solutions at the tempemture indicated. If ttorc than one run is reipiireddhey 
are exposed to the ;iir for a short time between tin? runs. After the final 
padding tin' goods are well aired as for Indigo, .soured, well wa.shed,'’ and dried, 
if the rcaisks show any sign of slip])ing in the warm dy^ liquor the padding ; 
may be done cold, but usually they withstand a, run equivalent to about one 
minute’s immersion in the warm li(pior. 

Hydron violet H. possesses the same properties as the blues. For printing, 
Iiowever, the makers recommend the use of caustic soda* in place of soda acho 
This means that, if the colour will not work to advantage with soda ash, it will 
deteriorate on standing, owing to the small content of caustic soda becoming 
converted into carbonate. 



3. LEUKOTROPE RESISTS UNDER VAT COLOURS. 

.^LTHOUQH zinc chloride is an effective resisting agent under many Vat and 
Sulphide dyestuffs, its hygro'scopicity presents certain dis^vantages in practice, 
and its substitution by the Leukotropes is, therefore, of interdfet to fialioo- * 
printers'. 



597* 

Th«.SoeiSty of’ Chemical Industry in* Ask were the first to notice that 
Leukotropo printing pastes, containing**wcJ hydrosulphit^-formaldehyde, were 
capable of pre^iSHing the fixation of Vat dyestuffs afterwards printea ovgr 
them ; but they*failed, at th§ samp time, to observe that the pit-sciico of strong 
ctotic alkalies was equally lumecoSsary, and, consequently, thtiir process is 
of much less practical value than that of It. Bentz and tl^e Calico 1 rinteis 
Association,*^ in wTiich caufetic ^alkaUe« nre absent altogether. 

. liis latter process consiirts essohtially of panting one of Uie Leukotropes, 
Buitably'thickeited, on white cloth, and then over-printing suitable.Vat colours 
(ifiade Ui).iu the customary manner)«with«eith(i;- a pad or cover roller, ihe 
Vat colours are fixed in the uif^ial way by .a run throii^rh tlje rapid^ger, followed 
by a treatment in biclirdlnrte of syda op^pcrboratc of soda. 

Example; 15Ugrms. Leukotropo O. 

850 „ Bytish gum thickening. 


lt)00 

*rf*rifft,'dry,*and^ver-print llydron bine C. (v-r.), dry, and run through the 

rapid ager, etc. • ,. 3^1 

Amongst. the colours ifliitabh^ for overprinting ma^ )h'. immlioned Uba 
violet B*, ilekndone brown 2 K.,*Ali/.arin mdigo L., 5 h and 7 R., Tiiio-indigo 
scai^et 2 G., Hydron blue IL, Thio-mdigo orange R., Umnedial ))rilliant green 

G. G., Holiiidone red 5 B., and (dba grey. i 1 . • 1 

Another advanta^ of tlic jiroco.ss is that coloured resists may lie obtairiorl 
by* adding a sufficiency of Leukotrojie to colours, such as* Alizarin red, 
a-Naphthylamine claret, and certain other colours, and tlien printing suitable 
Vat colours over them as atiove. • 

In the same way Li'ukotropc may be associated with mordants, and the 
•g«ods afterwards dycB u]) in any suitable mordant dyestuff 

Reserve salts 0. and W. (Kal](‘) bcdiave similarly to the Leukotropes. rhoy 
are specially adapted to resisting jirmted Indigo, under which they yield hue 
sharp improssions. 


4 PROCESS FOR PREVENTING THE TENDERING 
OF GOODS DYED WITH SULPHIDE COLOURS. 


It has long been known to clycu and calico -printerB that goods dyed with 
Sulphide coloure are liable, sooner or later, to lose considerably in tensi o 
strongth This may occur during any of the various jirocessos immediately 
following the dyeing operation, or it may not lake place piitil ehe giwds have 
been st^ed many months. Sometimes no “tenderiijg at all takes place; 
while orf the other hand, cases are frequently cited where goods have left the 
worl^ in perfect condition, and have b^en found to have become quife “tender 
on arrival at their destination in some far eastern port.* 

The £ause of “ tendering” has, been fully investigated^by J. L. I illmg, who 
came to the conclusion that k was due entirely to the presence of. sulphuric 
acid ; and, further, ^at this sulphurjc acid was krmed not necessarily by JJie 


^ EucliBk Patent No. 16,389, 1910. 

2 Journal 0/ Society of Dyer£ and Colourists, Feb. lOOb. 
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oxidation of sodium Sulphide, or jbl^svdphides (of^ieu preseni' in me ‘ ' 

but \^y the oxidation of the oofcui^oleoule itself, or the oxidsfctaoh bt; * 
^ilphurous acid to which mixed goods are subjected in the (sulphuring) 

process, and v^hioh is always present in the atmosphere oi manufactuilng 
districts. •< ’ 

Most of the methods recommended for overcoming the Jenderipg action of 
Sulphide dyestuffs depend eitlmr upon tho'pse pf oxidising agents fip1*her 
the oxidation o^ the dyestuff during process), or bpon an after-treatment with> 
salts ca{>abfe of noiitralising free mineral tacids^ * 

In this latter connection the fotlowiilt; compounds have b|en recoinmend^ ; 
soap, sulphite of soda, carbonate of suda, and tlid’ formates and acetartes of lime 
and soda. Up to a certain point the8e«.salts nre uiumubtcdly ofiicient, but they 
possess the disadvantage of being soluble, and, consequently, when the goods 
are washed they arc removed from life fibre and become inopera, tiye. 

The employment of bichromates and acetic acid with* the iclaa of completing 
th« oxidation of t;h(5 colouring matter at onccJias net beep, found to attain its 
object with any degree of certainty. ‘ ^ . 

the process of U. E. Holden^ the drawbacks connect® with ihelippftca- 
tion of soluble neutralising salts are obv-latcd l^y the fixation on the fibre of an 
insoluVjbi calci\un salt, which reacts quantiU'^tivoly with the sul]gfuiric acid as 
it is produced, and in that way provides a ])criiianent and ctfectivo method of 
preventing the “ teuderfng ” of the dyed goods.^ . 

The process, which is very simt)lc, consists in treating the dy^d goods in a 
1 per cent, solution of tannic acid at 40“ C., s<pioezing, ^mssing through lime 
water, and finally washing. ' 

Goods dyed with a number of representative Sulpbid(i blacks, blues, browns, 
etc., when trcatc(^ in this' way and exposed, along with untreated samples, tow, 
temperature of 120*0. for twenty hours, retained their original strength un- 
impaired, whilst the untreated samples all became tender, and many of th^m*^ 
quite rotten. 

In addition to pr(*venting a loss in tensile strength, this process has other 
advantages, namely : (a) in some cas«;s it increases the tensile strength of the 
fibres ; (6) in the ease of blacks especially it improves the depth and* tone so 
as sometimes to allow of 10 per cent, loss dyostufi' being used to produce a given 
shade ; (c) it adds to the weight of the goods ; and {d) it is said to increase tfie 
power of the goods to absorb starches (in finishing). ^ * 

Equally good results are obtained by re])lacing lime water by any other 
suitable salt of calcium, barium, or strontium ; and soda ash may be used in 
place of tannic acid, although the tannates have been found to yield by far the • 
best results, 

‘ Journal of Society of Dyers and Colourists, April 1910 





5. COMPARISON OF THE THraMOMETER TABLE§ OF 
CELSIUS (OR CENTIGRADE)j FAHRENHEIT AND 
R^AUMyR. * ■ • 
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-0 - - 

— 


— 

. 

Degrees. 

• 


Degrees. 

• 


. 

Sfcegree.'^. 


n , . * *Falir6n-« 

Cekiua . 

Reaumur. 

• 

Gfl.sms. 

F^ireii- 1 
lieitf { 

• 

Reavnnur. 

• 

CelsiiUi. 

Falireii- 

lieit. 

Reaumui. 

1 

0 

32 -0 

0-0 

.34 *• 

93-2, 

27-2 

68 

154-4 

54-4 

1 

33 ‘8 1 

0-8 

35 

95-0 

28-0 

69 

15^2 

5.5-2 

2 

85 1 

lf-6 

3<> 

£(1)*8 

28 8 

70 

158-0 

56-0 

3 

37-4 

/ 2-4 \ 

3? , 

98-6 

-29 -6 

71 

• 159-8 

56-^ 

4 

39 ”2 

■3-2 

38# • 

100 ii 

30-1 

72* 

161 6 

57-6 


■ 41*0 

» 4-0 

4-8 

39 

102-2 

31 2 

73 

163 4 

58-4 

• 6 

42.-8 

to 

104-0 

32 0 

74 

165-2 

6»-2 

7 

44-6 

5 '6 

41 

lfl5-8 

32 H 

75 

167 0 

60-0 

8 

46-4 

6*4 

42 

107 -6 

33-6 

76 

168-8 

60-8 

9 * 

48-2 

7-2 

43 • 

109 -4 

34-1 

77 

170*6 

61-0 

^10 

50 '0 

X'O 

44 

111-2 

35-2 

78 

172-4 

62-4 

11 

51»-8 

8-8 

45* 

113-0 

3t5 0 

*73 

174-2 

63-2 

12 

53 ’6 

9-6 

46 

114-8 

36-8 

80 

176 -0 

64-0 

13 

55 '4 

40-4 

47 

116-6 

37 -6 

81 

177-8 

64-8 

• 14 

57 ‘2 

i 11 '2 

48 

118-4 1 

38 • t 

82 

1 17^-6 

65-6 

15 

59-0 

1 12-0 

49 

120-2 

39-2 

83 

181-4 

66-4 

16 

60-8 

! 12-8 « 

50 

122-0 

40-0 

84 

183-2 

67-2 

17 

62 6 

13-6 

51 

123-8 

40-8 ' 

' 85 , 

[ 185-0 

68-0 

18 

64 '4 

14-4 

52 

125-6 

41-6 

86 

I 186-8 

68-8 

$ 19 

60 -2 

*15-2 

53 

127-4 

42-4 

87 

188-6 

69-6 

20 

68 '0 

16 0 

54 

129-2 

43-2 

88 

190-4 

70-4 

21 

69 8 

16-8 

55 

131-0 

44 0 

89 

192-2, 

71-2 

22 

71-6 

17-6 1 

56 

132 8 

44-8 

90 

194-0 

72-0 

28 

73.4 

18 -4 

57 

134-6 

45-6 

91 

195-8 

72-8 

24 

75*2 

19-2 

58 

136-4 

46-4 

92 

197-6 

73-6 

25 • 

77-0 

20 '0 

59 

138-2 

47-2 

93 

199-4 

74-4 

26 

78-8 

20-8 

60 

140-0 

48-0 

94 

201 -2 

76-2 

, 27 

80*6 

21 '6 

61 

141-8 

48-8 

95 

203-0 

76-0 

28 

8C'4 

22 -4 

62 

143-6 

49 6 

96 

204-8 

76-8 

29 

, 84-:? 

23-2 

63 

145-4 

50-4 

97 

206 -6 

77-6 

80 

86'0 

24-0 

64 

147-2 

51 -2 

98 

-208-1 

78-4 

31 

87-8 

24-8 

65 

149-0 

52-0 

99 

210-2 

79-2 

82 

89 '6 

25-6 

66 

150-8 

52-8 

100 

212-0 

80-0 

33 

91-4 

26*4 

67 

152 6 

53-6 


' 



To convert 

F’ into C" subtract .32, multiply by 5, and divide by 9. 

F" „ R“ „ 32, „ 4, „ .9. 

C' ,, F" multiply by 9, divide by .5, and add 32. 

C’ „ R*’ „ 4, „ 5. 

ir „ F° „ 9, „ 4ii and add 32. 

r „ C“ „ 5f „ 4. 
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. 6 . HYDRiMETER TABLES. 


Comparison of HydrometeIr. Degrees TwaoiMjE an®. Baumi?; with the Specific 
^ Gravities for Liquids hkavik.r than WApcR. 


Dej^reos 

Degrees 

Specific 

DdJ^rees 

Degreer 

f 

' Spe'cific 

Degrees 

• 

Degrees 

Sp^^ifio 

Twaddle. 

Baun*.^. 

i- 

Gravity. 

Twaddle. 

BauniC 

Gravity. , 

Twaddle, 

Paijme. 

Gr^ity. 

— 



^ m 

4- 

— 

- 

“ ‘ 4i 

4i*>- 

• 

1 

0 7 

V006 

58 

^32*4 

1 *2^0 

116 

53*0 J 

1*680 

2 

1‘4 

1*010 

* 60 

l?-3 

1*300 

*• 118 

58*6 

1*690 

4 

27 

1 *020 

62 

ff4*2 

> 1 310 

120 

54*1 

1*600 

6 

4-1 

1 *030 

>64 

. 36*0 

. *320 

122 

54*7 

1*610 

8 

‘6-4 

1 *040 

66 

* 35*8 

1 *330 

124 

55*2 

1*620 

10 

6 7 

1 *060 

68 

a6*6 

1*340 

126 

.56*8 

1*680 

12 

8’0 * 

1 060 

70 

37*4 

1M50 

12J? 

56*3 

1*040 

‘ 14 

9-4 

J *070 

72 

<38*2 

4 J-360 

136 

56*9 

1<650 

16 

10-6 

1*080 

74 

39*0 

1*370 

lcl2 

57*4 • 

.1*6^‘ 


11-9 

1*090 

76 

39*8 

1 *380 

134 

57*9 

l*(>7t) 

20 

13'0 

1*100 

78 

40 <) 

1 *390 

136 

58*4 

1 680 

22 

14-2 

1*110 

80 

41*2 

1 *400 ' 

138 

58^ 

1*690 

24 

16-4 

i‘r2o 

82 

42*0 

*1 410 

1 10 

r)9\5 

♦ 1*700 

i 26 

16T) 

1*130 

84 

42 7 ' 

1 420 

142 1 

59*9 

1*7V) 

1 28 

177 

1*14^ 

86 

43*4 

V430 

144 

60*4 V 

1 *720 

30 

18-8 ! 

1*160 

88 

44*1 ! 

1*440 

146 1 

60 -i) 

1*730 

32 

19-8 

1*160 

90 

44*8 . 

1*460 

148 

61*4 

1*740 

34 

20’9 

1*170 

92 

45*4 I 

1 460 

150 

61 *8 

1*750 

36 

2^0 

1*180 

94 

46*1 ! 

1*470 

152 ^ 

62*3 

1*760 

38 

23-0 

1*190 

96 

46*8 

1 *480 . 

154 

62 8 

1*770 

40 

24 '0 

1*200 % 

98 

47*4 1 

1 *490 

156 

63 2 

1780 0 

42 

25-0 * 

1*210 

100 

48*1 

1*500 

158 

63*7 

1*790 

44 

26 -0 

1*220 

102 

48 7 

1*510 

160 

64 2 

1*800 « 

46 

26*9 

1*230 

104 

49*4 

1*520 

162 

64*6 

; 1*810 

48 

27*9 

1 *240 

106 

50*0 

1*530 

164 

65 0 

1 1 *820 

50 

28*8 

1*250 

108 1 

50*6 

1*540 

166 

65 5 

1 1*880 

62 

297 

1 *'260 

110 

51 *2 

1*550 

168 

65*9 

1 1*840 

64 

30*6 

1*270 

112 

51*8 

1 *560 

169 

66 1 

1 1*845 

i 66 

1 

81*5 

1*280 

114 

52*4 

1*570 

170 

66*3 

j *1*850 


Comparison of Dyoromktkh Degrees BaumE with thf. Speciho Gravity 
OF Liquids lighter than Water 


Degrees 

Baum4. 

Specific 

Gravity. 

Degrees 

Bauiue. 

Specific 

Gravity. 

Degrees 

Baurne. 

Specific 

Gravity. 

Degrees 

Baunie. 

Specific 

Gravity. 

11 

0*993 

16 

0*960 

- 

21 

0*930 

26 

0*901 

‘ 12 

0*987 

17 

0*954 

22 1 

0*924 

27 

0*896 

i3 

0*980 

18 

0*948 

23 

0*918 

28 

0*890 

14 

0*978 

19 i 

0*942 

24 

0*918 

29 

0*^86 

16 

* 

0-967 

20 

C 

0*936 

25 

0*907 

30 

0*680 



ADDRNB^. 6oi • 

7, WEIGHTS AND llEASURES. 

Ahtri^ System. 

1 gramme (grm.)^ 16-43 grains (grs.). 

1 kilogramme (I ilo.) = lf)00^M-n^s.%= 16,430 gr|. =^21 lbs. nearly. 

1 i^nbic centimetre (c.c.)=^7 minfms^^ 2^4^11 gilb 
1 litre = 1000 c.ck. - 35 bzs. nearly =»3^ gills nearly. 

.1 meti*’« = 100 centimetres (crns.) = 3r093^ard8j* 


Kitglish System. 

1 ounce (oz.) =- 28'35 grins.* * • 

1 pound (10*)- 10 ozs. = 453 0 grins. f; 0- 1530 kdo. 

1 gill = 2 noggins*^ to (r^.s. -• ^•284 litre. 

1 pint = 4 ,, * ^^20 o/s. = O^iftT • 

^ qimrt -- 8 * „ % =*40 ozs. = 1 1 35 ,, ^ 

1 gallon = 4 quat’ts = 8 pints ^ 10 giljs^ 32 noggins - 10 lbs =4 513 litres. 
1 inch (') =2-54 centmnrlTes (crns.). 

1 fool? (') 12" = 30 48 crns. • 

Uyard =•- 3' = 91 4 cins. = 0-914,inetre. 


8. PRICE LIST OF DRUGS.' 


Acids — Acidic, 40 per cent. 

(3itrie 

Forunc, 90 per cent. 

,, 45 ])er cent. 

Lactic, 50 per cent. 

Muriatic ^Fower Salts 30" Tw.) 

,, (Ciyiiridcr „ ) 

Nitric, 89° Tw. 

Oxalic 

Sulphuric (Pyrites 108" Tw.) 

„ ( „ 145°-M8"Tw) 

,, ( ,, free from 

145° Tw.) 

Tannic, 82 per cent. 

,, Levissimum 
,, (ordinary) . 

Tartaric 

Albumen, Egg 
Blood 

Alum ... ■ ■ ■ • • 

Aluminium, Acetate (lied Liquc^ 

„ Sulphate 

„ Sulphocytinido 


1 2s. Od per cwt 
Is. 4d. per lb. 

33s per (;wt. 

18s ])er cwt. 

21s. per cwt. 

2s. per carboy. 

3s. 3d. per carboy 
1 |d. per lb. 

. . 2:id. per lb. 

£3, 2s. 6d. per ton. 

£1, lOs. per ton. 

Arsenic, 

£1, 15s. per ton. 

Is. per lb. 

Is. 9Jd. per lb. ^ 

. 8|d. per lb. 

.. Is. Old. per lb. 

is. 6d. to 28. 6d. p^r lb. 
od. to 8d. per lb. 

£6 al?d £6, lOs. per ton, 
5d. to 7^ per gallon,^ 

£5, 58. per ton. 
fis. to 3s. 6d. per gallon. 


* Taken mainly from the Jowrnal of the Soc^ly of Dyeors and Colourists, June 1^12. 





Aluminate o£ So3a 

Alumino Ferric (slabs) t 

Amnffonia, 20 per cent, S. G. 0'915 
* ,, 33 per cent. S. G^ 0*880 

Ammonium Chloride (Sal Ammoniac 
,, • Sul^liate 
Antimony Fluoride (double) 

,, Oxalate . * •- 

,, ^Saltf (6^5 per cent.) 

,, Tartrate (Tartar Emotiai28 cent. 

„ Tartrate ^'artar i^metic 44 per cent 

Artsenic, White, Powdered * . * ^ 

ArHcniate ol‘ Soda GO per cent. 

Binar«eniato*of Soda G5 per cent. 

Barium, Sulphate . . . . ,* • 

,, Snliiboayanide ... 

Beeswax ® 

Bleaching Liquor, 28'’ Tw. 6 to 7 per cent 
JLiwder 35 jier cent. . . . « 

Borax 
China Clay 

Coal Tar Products — , 

Alizarin Ib'd, 20 per cent. . . 

Aniline Oil (pure) 

,, ^Salt (pure) . 

Anthra(|uinono, 30 per cent, paste.. 
Benzole, 90 per cent^, . . 

„ 50/^90 

Carbolic Acid (cryst.) 39-40" C. 

Cochineal ... 

Copperas*(Green) . . 

Copper Sulphate 
Chalk 

Chrome Alum 
Dyewoods — 

Bark (Baltimore) 

Barwood 
Camwood 
Fustic (Jamaica) 

Limaw ood, Peach wood 
Logwood (Jamaica) ... 

„ (St Domingo) 

„ (Honduras) 


.. £39 to ton. j 

.. £3^ bSi per ton. 

2d. per 
2fd. per Ib.^ ‘ 

.. ‘•iRts,£42; 2nd8, £40p€ 
... £14, 5^. per ton; 

Aid. per lb. 

.* • Gfl. per lb. 

. . Hd. per lb. • * 

,.) 5|d. per lb. 

;.)• 8^d. per It). ^ , 

£1«, 10s. per ton. 

£25, 10s. per ton. 

£27 per ton. 

£2 ty £3, 10s. per ton. 
a?d. p^^lb. • 

£5, lJ)^‘por cwt. 

£3, lbs. J)er ton. ' 

£4, lOs. per ton. 
lilG, lOs. and£^7,10s.ii 


per ton. 


JC/U, I OS. ptJI toil. 

lilG, I Os. and£^7,10s.perton 
35s. to 43s. p^ cwt*. 

7(1. per lb. 

5d. pe* lb. 

4|d. per Jb. 
iOd. per 11). 
fO.Jd. per gallon. 
lOd. per gidlon. 

8^d. p6r lb. 

Is. Gd. to 28. per lb. 

22s. per ton. 

£21 per ton. 

32s. per ton. 

£16 per ton. 

£5, 158. per t(in. 

£6 per ton. * 

£1G per ton. 

£5, lOs. per ton. 

£10 per ton. 

£5 per ton. 


Extracts — 

Barkli(i^uor ■■ 218. per cwt. 

‘ extract ... . . . . 16s. to 24s. per cwt. 

Myrobalan, 50“ Tw. 9s. per cwt. 

Sumach Extract . . l^s. to 16s, per cwt. 

(jrahil ... •* 25s. to 308. per cwt. 

Peachwood ... • ... ^ •• -• ••• Us. per cwt. 

Persian berries* ... •• ••• * 308. per cwt. ♦ 

Logwood ... » • • • 208. to 30s. per cwt. 

«> Hematein Paste ... • ... ••• 258. to *308. per cwt. 

Crystals ... 50 b. to 608. per «wt. , 

... Is. 6d. to 2s-9d. I)er lb 


Flavin 
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Hydrogen Peroxide (12 ’vols.) 

Indigo— •* 

Bengal 
Oude ... 

Kurpab^ ... 

Artificial (20 per cent. f)iiste) 

U’on ijqiior, Black, 24 per cent. ^fw. 

„ • RW... 

»Le?b:l, 8n§q^’ of (White) 

„ . (Br(3\vn) 

„ Nitrate 
Lime, Acetate (Crey) 

), 1) (^^irovvn) 

Litharge ... . . • 

Magnesium (Hiloride * . • *t. ^ 

,* ^SulpJiate Sallf)» 

Mothylafed Spirits,^! 1° t) 1'. 

Oils— 

Castor % . 

Cocoa Nul . . 

Tfottcni S('g(l 
Gallipoli, 

Linseed Oil (Last* Indian) 

' Lubricating . 

Olive . , 

I'alm (Lagos) 

Rape Seed 
Tallow (Australian) 

„ (Home Melted) 

Paraftin Wax 
Pota.sh — • 

Bicitf’omate . 

Binoxalate 

Carbonate, 90/92 per cent. 

Caustic, "^0/80 per cent 
Chlorate 

Ferricyanide (Red prussiate) 
Ferrocyaiiide (Yellow prussiate) . 
Permanganate 
Prussian Blue (paste) 

Resin (common) ... 

Resin Spirits 
Sbap, White Curd 

„ Soft Gallipoli . . 

Soda — 

AcetVte 

Bicarbonate . • ■ 

Bichromate •• ••• 

Bisulphite, 50° Tw. 15/20 per cent. SO., 
CarlTonate (Soda Ash) 48 p^r dent. 

„ 58 per cent. 

” (Crystal Carbonate) * . 
(Soda Crystals) ... 


, £95 to £100 per Ion. 

Is. |)er gajkm. 

js. lOd. to 5s.*jx'r lb. 

2s. fid. to 4 n. [)or lb. 

Is. Od. to 5s^ Id. pcr*lb. 

8d. per lb. 

5d. per gallon, 

2h. fid. per ywf. 

£2fi per ton. 

£2'.J, 10.^. ])ef ton. 

. £2fi }ier ton. 

£12 p('r ton. 

£ 7 , 10s. ])«'r toiif 
£17 per ton. 

£J), I Os [lor^olf 
fi5.s per ton 
2s. 5(1. jier gallon. 

per ton. 

£ 1 2 per ton. 

£25, JO.s. ])('!■ ton, 

.. £50 to i'55 p(',)' ton. 

£:I7 per ton 
Is. to Is fid posga!loti 
. £ 10 to £ 14 ])er ton. 

£5y per ton. 

£.‘i.*} jier ton*. 

£.42 to £57 ])er ton. 

£.5fi per ton. 

2d. to 24d. per lb. * 

. 3 Id. pel lb. 

4 4d])erlb. 

£18 per ton. 

. £21 p(‘r ton. 

4jd. i)er lb. 

Ofjd. per lb. 

4jd. per lb. 

37s. per cwl. 

8 Id per lb. 

10s. fid. per ewt. 

1 7s. to 20s. per cwt. 

£29, lOs. per ton 
3f)s. per pack. ^ 

... ,£15 per ton. 

... #£fi, IHs. per ton. 

... 3(1. per lb. 

.. •» 3h. 3!l. per cwt. 

£3, ]5s.*per ton. 

... £3, 15sper ton f.o.r. 

.. »78. fid. per cwt., in bags. 

£2, 7s. fed. per ton in barrels, 
and £2 per ton in b^gs, f.o.r. 
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Soda (cont ^.) — 

Oavistic, 70 pe^’ cent. .£9, 12s, to*r. 

\3aiiatic, 78 per cent, to 79 per cent. ... £10, 15^tf.e»r, 
Chlorate* ... ... ... ... . , . 3|d. per lb.* ' 


Chloride (Common Salt) 
Fefrocyani(je (PruBsiate) 
HydroBulphite 

Nitrate (95 per cent.) * ... 
Nitriie per cent.) 

Peroxide .. ... ^ ...• 

Phospliato ...^ y. 

Silicate, liO'^ Tw. 

Staniiate (40 per cent.) 
Sulphal^e (Salt Cake) . . • 
„ (Glauber’s) 

^ Sulphide (w)ncentratcd) 

,, (crystallised) 

^ Sulphoxylate formaldehyde 
Starch (A mericarji) 

,, (Farina) 

,, (Dextrin) .. 

Sulphur (recovered) # ... 

Talc (French (dialk) 

Tannins — 

Cutoh • .... 

Gambier (Block) 

Divi'divi ... 

Myrobalans* ... 

Sumach — PTT 
Tartar — Brown and White 

Tin (English Ingots) 

,, (Crystals 

Titanium Potassium Oxalate 

Titanous Chloride 

„ Sulphate 
Zinc Powder 
„ Cldoride 96' Tw. 

,, Oxide 
,, Sulphate 


..f ... 19s. per ton. 

... 3d. pef, lb. 

. ... *t0^d. pei^lb 

... ♦ * ..‘.♦11s. 3d. per cwt. 

... ... £27 per torn • 

«. Is. per lb. 

• £9, 158. i^er torv# 

f , . <5? 4* 78. 6d. per ton. 

. £4 })er cwt. 

... ‘ * 42s. 6d. per tpn. 

*. . . ... 45s. per ton], 

£8 per*t^on. 

♦ •... £5, IpS. per ton. 

Is. 7^(1. ]Jer ll). 

£10 ])er ton. 

^ ^12, lOs. per i^in. 

£16 j)cr ton. * 

• £6 per ton. ^ 

... £.3, 10s. to £6 jjer i 

t 

... 20s. to 40s. per cwt. 

... 28s per cwt. 

to 128. per cwt. 
5,s. 6d, to 78. Gd. per 
10s. 6(3. per cwt. 

. 708. to 90s. per cwt. 

... . £190 p(U’ ton. 

Is. 1 Jd. per 1^. 

... £4, 15s. per ewt. 

... £4 per cwt. 

£3, 2s. 6d. per c\v 

£24 per ton. • 

£6, 10s. per ton. 

... £27 per ton. 

... £7, 10s, per ton. 
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LCKTATES, 180, 

Lcetinduhne, 273, - 

\icid coloui'H on silk, fi86,, 
on #)ul, 569. 
lcid1S^558* • • 

Uridine yellow, 273. 

Uiognipii ajiptiratu.s, 44 
\genig, 1 30^ 3:57 ,%:kV2 
chainberH, 137. * 

(.Imtn’s, 141, 

Thom’s jiateni^ 139, 
nmoUine, hydr(*.sul pinto, 145. 
Indigo, 147 
r!l]nd steam, 143. 
object of, 137. 

with superheated steam, 145. 
.Alf^iimen, 116. 

colours, resists under, 495. 
*sil^tions, 229. 

Algol colours, 310. 

Alizarin, 246. 
black, 257. 
blue, 123, 250, 1#3, 
in MadJ el Work, 855 
bordeaux, 253. 
resists under, 493. 


I'lfowii, 265. 
chocolate, 264. 
claret, 252, 
cyanines, 257. 
greens, 255, 260 
grenate, 255. 
oil, 219. 

orange, 247, 255, 43o. 
pmk, 250. 

for blotches, 262. 
nurple, 263. 

red on oiled cloth, 248, 249. 
on unoiled cloth, 249, 250. 
(and pin’k), resists under, 493. 
viridine, 460. 
yellow, 26%, 269. 

Alkali blue, 318. 

Alkaliift rods, 343, 344. 
red mordant, 348. 
fixing (A 343. 

as resist under Aniline blacK, 



344 .^ 


1 AlitTia-iiajvhtbylamino claret, 3^. 

I •• discharges on, 44 1 . 

I with anthra(piiii»tfiT44< 

with Induliaie scarlet, 4 
{ resists niidoi , 501 

j w ithoui ice, 395 

l*Ahim, 182. 

ajiplioation ol, to cotton, 183. 
ammonia, 182. 
putash, 182. 

Alnniina, acetates ^t, 184, 187. 
application of, 187. 
h.isK! acetates ol, 185. 

sulphates ot, 183. 
citiateof, 189, 2,51. 
mtiate-aectates of, 186. 
nitrates of, 18f. 
j)aste, 272. 
snlpliatc of, 184. 

-acetati's of, 185. 

Aluminati) of soda, 190, 343 
Aluniinmm eliloratc, 190. 
chloride, 191. 

-acetate, 191. 
citiatc, 189, 251. 

mordants, 182. See also Ahmnm. 
discharging of, 469. * 

resists undci. See MnAdi r Ay'c. 
nitrat e (basic), 188. 
suljdiatc (basic), 37 4. 

3 ul])hocyanide, 189. 
advantages of, 189. 

Amaranth Ik, 318. 

Arnidoazohenzene, 384. 

Aininonia, citrate of, 223. 
nitrate o(, 224. 
tartrate of, 224. 

Ammonium carbonate, 149. 
clilonde, 343. 
chromate, 197. 

Aniline, 384. 
black, 276. 

action (4f lykalies and redncmf> agents on, 

additwu of pwa])henylenediamino to, 282. 
discharge style ; frowning’s process, 517. 
Oaherti’s jirocess, 52u. 

Kay’s process, 514. 

Prudihomme’s process, 512 
8 ul])hite prooesB, 520. 

ZuudeV 3 process, 521. 

60tf 



Artiline black* effect of, on other colourff 

Green’s, 286. ^ ^ 

• advantages of, 986. 

KoechUn’s, 282. 

padding of, f 13. « 

resist style, Pluzanski’s, 512, 625. 

stjdes, 611. 
resists (chalk), *322. 
padding of, 524. , 

(Sulphide and Vat colours), 527. 
vano^is, 5?2. 

(zinc oxide), 523. 
on silk, 687. 

ungreoTitiblo, 276, 280. • 

chlorate black, 282. 

Authraceno blue, 266. 
brown, 262. ,, 
dyeing with, 356. 

Antliratlavone„^05. 

Ajitbrapuri)uriii , ^7 
Antbraquinoiio, 23,5. * 

in diS(‘]uiig('S, 423, 435. 

An-tiTnoiiiue, 160. , J 

Antimony, double cfxalato of, and potassium, 
160. 

hydrate, 160 

lactate of, 160. , 

-potassium tartrate, 160. 
salt, 160, 

-sodium lliioride, 100. 

Antiseptics, 55£. 

Apparatine, 111. 

Arabic, gum, 114, ^ 

Arsenic standard, 27#2. 

trisulpbide, 239. 

Arseuious oxide, 238, 

Auramine, 270, 273. 

All to -oxidation, 232. 

Azo blacks, 39.5. 
colour resists under Indigo, 488. 
colours, insoluble, 383. Sec also InsoluUe. 

, albumen colours discliarged (»u, 439. 
application of, 887, 
basic colours discbaiged on, 437. 

printed with, 400. 

I)i])benyl black with, 396, 

discharging of, 433 

dyeing of plain sliades witli, 404. 

Iron buff with, 402. 

Lead yellows with, 402. 

Logwood black with, 397. 

Manganese bronze with, 403. 
mordant colour discbaigea on, 438. 

colours printed with, 401. 
precautions to be observed in printing, 

steam colours with, 400. 

Bulpbide colours with, 403, 

Vat colours with, 402. 

Vat ^nd Snljibidc colowrs' disrliargod 
on, 439, 441. 

pink B.B.; 393, * 

resist styles, 497. ♦ 

dyeing' maoliine for, 605. 
dyeing of, 604. 

* modiboation of, 506, 
padding inachine fur, 504. 

Pluzan^i’s, 547. 


ABJpbor lawMSK, 
blue, 896. 
colours, S96. 
orange, 396. 
pjnk, BM. 
red, 396.' 

« 

^OK greys^ 60, 60.' 
f starching, 658. 

* machine, 558, 

Bandanas, 4^. 

Sanuni chlorate, 233. . 

chron^te, 197, 486. » 
sul]ibocyani^e, 189. 

Batilt extrac^i, 266. 

BasU? cobiiii s, on aluminium and iron mordant 
' » 366. 

ap[)licatioii of, 286, * 
wjth arsjjnit/ oj^ alumina, 272. 

^lyed orf the p[]|jli,liiig machine, 867. 

• 0 on ])nnted iaiiuin moidants, 3C6. _ 
fastnes.s of, 273. « • 

mixing of, 271 . ^ 
resists^ider, 496. 

^on silk, 586. 

on Wool, 571. 
stye, the, 365 
Batticking, 356. 

Batticks, 491. 

Beetling, 662. 

machines, 562. 

Benzidine, 384. 
blown, 40t). 
chocolate, 394, 406. 

discharging of.^ See Alpha-')Wp}UhyJccwv 
claret. ^ ^ ^ 

Benzyl-sulpbanilate of soda, 310. 
Beta-napbthol, 384. 

prepares. See NaphthoL 
•na])htbylamine, 384. ^ 

Bichromate of jtofasb, 196, 233. « 

of soda, 197, 234. 

Bismarck blown, 273. 

Bistre, 11. Schmid’s, 442. ^ 

discharges on, 4 42. , 

Black liiiuor, 191, 336. 

Blacks. See AiiJIuk^ Lor/inood, Azo, etc. 
Blanket, 50. 
washers, 69. 

Blankets, macintosh, 68. 
washing, 68. 
woollen, 67. 

Bleaching, 85. 

bisulphite of soda in, 96, 565, 586. 
half-, 373. 

for Indigo discharges, 99. 

] brae boil in, 91. 

1 lye boils in, 94. ® 

I Mather- Thompson’s process of, 96. 

I of mercerised goods, 102, 103. 
i* object of, 86. 

1 open width, 98, 99, 

* p«w(kr, 94, 95, 283. . 

precautions to be observed in, 99, JlOO, 
resin soap in, 94. , 

for Turkey red, 99.' 
of wool, 666, 566, 

Blebbing, 127. 



mmx: 


itlpeiVid blocks, 26. 

by hand, 17. 
i/or, 28.^ • 

op^ations ^f, 28. • 

o “ «ai:!^bowing ” or foudu stylo in, ^2 
stiffening of tli^ olotli for, 31., 
o “swiinimng tub for, 29. 

,, ftoby prkting), 31 
bjf Machine, U, 34. * 

“{surface or^‘ peg” ]>rintin^^, 37. 
machines, 34, 37, 39. " • 


lat^reof, 18. 
restrictions imposed by, on design* 
table, 29, 3Q. , 

Blocks, 22, 26, 27. ’ 
cast iwtal, 27. 

' 'y‘c<iim)er^,# 26. i 
felting oC 24. 
flocking of, 24 
W(wid, 22. * 

Blotch, 127f « 

Blue ai:^ red slyle, 4 32. 

1900,-257, 40].* 
redo., 391. , 
vitriol, 209. , 

Bluei»g agents, ,559. 

Bluestone 209. • 

I^okbiiiding olotli, 561 
Box-wheels, 53, 54. 

^ran, 150. 

Bri4|htoniiig oils for Maddrt' red, 341. 
Brilhant green, 271, 273, 

British gura, 115, 1 16. 
thickening, 229, 

Brornate dieeliaigeon Indigo, 416 
Brom-Jndi^j, 292. ** 

Bi’ojizes, 5 TO. 

Bronzing box, 545 
Brywu salt G. , 406 
R., 406. • 

Brushing, 104. • 

Buff, iron, 541. 

mordant, 192. 

<^urning of mordants, 337, 

Cadmium nitrate, 314. 

yellow (steam), 314. 

Calcium acetate, 213. 
oxalate, 218. 

8alt$, 218. 

sulphotsyanide, 189. 

Calender, chesting, 561. 

embossing, 560. 

^ Friction, p60. 

BcKreiner, 561. 

OaJsmfcring, 660. 

Calico printing, methods of, 17. 

yeBow, 249. 

Carminj^black, 264. • 

Casein, 117. 

CMtoroil, 214. 

Cs^hu, 267, ;»42. 

U^iXira, 267. 


OriuB:L|iilbride, 288. 

,yhal»,%0. 

CffilAiclring, 94, 168. • 

Chesting, 661. 

China clay, 117, 569, 

“Chlor oil,” 2ff9. 

•Chloranisidine, 384. 
scarlet, 392, 40g 

Chlorate tlischargc.s, 416, 45i, 476. 
on Indjifo, 416. 
of potash, 2,3.3. 

• oC:^<»da, 233. 

Chlorir., 2^2. 

Chocolate mordants, 345. 

Uown on, 1^1 (f • 

*’fawn on, 346. 

olive on, 316. 

(’hroinate black, 281. 

, disidiargc on Indigo, 400. , 

to resist black cover, ti'J 
with <;al<‘ium oxalate, 413 
#f barium, 197, 486 * 
of cbntiniuni, 203 
t *ofbtad, 197 
of potash, 234 
()l soda, 234 • 

('bioiiie, acetates ol, 198. 
alum, 197. • 

azurol S , 258, 
bistre, 261, 262. 
chlorate of, 201. 
citrate of, 203 
green, 541. 

diseliargin^iif, 479. 
mordant dyed style, 36#. 
steam, 196. 

mordants, alkaline, 201, 
uitraio-acetateK of, 199 
orange, 224, 274, 539. 
steam, 313 

shades, ]>added, discharging of, 472. 
sul])hate-acetates of, 199. 
tartrate ol, 203 
violet, 258. 

blue, 257, 401. 
y('llow, 224, 274, 539 
steam, 313 
Chiornic acnl, 233. 

Chroming, 167. 

(diroininm acetates, 198. 
basic sulphate, 198, 369 
liisulphite, 201. 
citrate (resisi), 493. 
niurdaiits, 195, 370, 
di.scharging of, 469. 
half discharge on, 471. 
phosphate, 471. 
sulphate (basic), 198, 369. 

(pure). 198. 
siilphocyimdo, 200. 
Chroinoglauchie, 256. 

ChryBoidme, 406. 

Cibablue, 294, 2*5 

With Indigo, 29^ 297. 

•with Hulphide colours, 296, 
colours, 204. 

discharged on Turkey red, 432. 
With Alizarin reu, 298. 
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Ciba colour's fS'ith Aniline ^laok, 290. r, 
with Azo eoloui«, 299. •J’ 

heliotrojre, 297, 293.<^ 
red, 298. 

Violets, 297. 
yellowe, 694.' 

Citrate of ammonia, 223. 

Gitrates^of soda, 223. 

Citlc acid, 358. i 

Clamming, 67. 

Clearing, 352, 559. ’ 

or chemicking, 108. ^ 

Koechlin’s method of, 168, 

Cloth, preparation of, for printing,' 85. ^ 

(Jceruleir 260. „ 

dyei,.^ h, 366. 

Colour boxes, 50, 60. 
definition uf, 323. 
mixing, generalities, 118. 
pairs, 118, 119. ' 

Colouring matters, definition of, 323. 

Ooloum, had straining of, 125. 
complomontary , >i24. 
consistency of, 127. 
faulty mixing of, *i2(), 
frothing of, 128. t 
methods of making up or “mixing,” liiO. 
primary, 3iM. , 

printing, delects in, I2i''-131 
jirepuration of, 109. 

produced on the fibre by condensation, 320. 
secondary, 324. 
series of, 328, 

for coninound shades, 329 
nomenclatiiie of 330. 
use of, 329. 
steam, 122. 
sticking ill of, 128. 
straining of, 124. 
tertiary, 324. 

Coloiiishop, 118 
machinery, 118. 

Comjiound sliades, notes on jnejiaration of, 
322-334. 

Oonversioh effects, 463. 

Co]»al varnish, 645. 

Copper acetate, 210. 
chlmde, 395. 
mordants, 209. 
nitrate, 210. 
sulphate, 209 
sulphide, 209 
black, 277. 
hanging of, 278. 
sulpbocyanide, 211. 
black, 278. 

Copperak, 191, 237. 

Coppered iilocks, 26. 
advantages of, 26. 

Corein, 256. 

Cotton, impnrities in, 85, 86. 

Cotton cloth, impurities m, 85, 8f 
oil stains in, 96. 

Cotton-seed oil, 219. 
prepare for Turkey reds, 220. 
soap, 226. 

Coffer and pad style, 357. 
roller, 319, 367. 


Covering and pLiding a62* 

in one operation, 86l| • ♦ 

styles, 819. p 

Cow*dung, 148. „ 

substitutes, 149. 0 . 

Orepon printing, fabric for, 564. 

' style, 647. 

Crepons, Aniline 'black resist style in, 56 
(Crimp colouis, 54^, 560, 551, ]^62. 
‘^.etyle; 647. 

Crimped metallic stripes, 654, ' 

• Crimping, (firect process of, 547. 
resist method of, 549, , 0 

Crimpy, colours used for, 547-549. 

examples 0^.549, 551, 658.^ 

Ciiocein sci^rlet, 318. 

Cifyi ic salts, 284. 

Ciitcliohhe, 268. 

Cutting, 161. 

liquor foi.,In(iigo'liscliarge8, 412. 
CyJiOder pnntiii|i^ < 1 7. Sec also 
f>rtniiU(j, , ,) 

^ Dasu wheel, 162. 

I Defects pnriting coloui's. 

! Colours. 

Dfdaiiies, 56t). 

J>sign, influence of proces' on, 12. 
Design.s for block ])rintuig, 18- 22, 
Developing Naphtliol colour.s,’ 167 
Dextrin, 115, 

- Diamine a/o bine 6 15., '455. 
j sky blue, 276. 

I niaininogeiie jmre blue N., 454 
! Diamond green, 273. 

Diainsidine, 884. > 

blue, 394, 406, 503. 
prepare for, 395. 

Diastase, 111. 

Diazocoiujioundscouph'd with tlieCliryso 
I gri-'Up, 406. 

I printing colouis, 390. 

afier-tieatnient of, 390. 
j solutions (printed), 388 
! Diazotising, 385. 

; Die eutting or making, 66. 

Dies, 66. 
size of, 67. 

Dinitioso -resorcin, 261, 474, 588. 
brown, 261. 

I green, 261. 
on silk, 688, 

Diphenyl black, 283. 
base, 283. 
oil, 283. 

Direct colours, application of, 276. 
discharging of, 463. 
on silk, 586. 
on wool, 671. 

Discharge and resist styles, 408, 4(i9, 4fii 
on silk, 587. 

-resists, 486. 

styles on Aniline black, 613^ See 
I ‘ . Aniline, black 'resists. 

on \vool, 574. 

Discharges, 358. , 

on basic colour gi'ounds, 451. 
chlorate, 462. ” 
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42|, 434, 446, 463, 

449,« 

on Indigo, 409. 41^^416, 420, 421, 422, 425. 
on inwMuble Azo coTours, 408. 
on Para, red to resist black covers *449 
sulphite, 453, 678. , 

Discharging l>»th for Indigo, 421 
t of diTSoct colmwB, 458. • , f 

• wi*h ^simultaneous resisting (VAmfiile 
black (jov^ars, 462. • 

9f mineral colours, 477. 
of NaphttiJ-lamint^ claret and similar 
col«ur.s, 444, 

object ot 820. * 

of padded chiorne shades, 472 
of^ilop -padded mordants. .862. 
of Sulphide coloift.s, 475 
of tannin inordairt s, 464 
of Turkey red, 426 * 

Diasolvftig salt H., 810, ' 

Divi-tjivi, i2^, 268.* 

Doctors. 38, 50, ,55. 
cleaning, 55. 
oompoRition, 1I5. 
lint, 56.* • 

eliarfleinng of, 56. 

Dragon, gum, ] ]3,* 

Drying, 168, 554). 
hot air, 170. 

matluiii'S, 168, 170, J71, 

Dunging, M8, 181, 387, 840, 35'> 
ijtiHt or lly, 151, 
lujuors, 88!) 

Kccorid, 1,51. 

4fjiia], 151. 

Duj)1ex pnnhng macliiiie, 74 78. 
jM‘ N all’s, 76. 

Dyo bath Ibi Maddei led, 811, 
beck, 1.58 
Dyed clave^ 818. 
compound sliades, 848 
red. See Mailder 
atyle, 884. 

illu.stiatioii it', 885. 
operations in, 3?l5. 
remarks on, 370. 
way, 885. 

* work, 336. 

Dyeing, 152, 335, ,852. 

Emehaldink, 276. 

Engraving, 68. 

f} ell'ects obtainalde by, 64, 65. 
hand, 65, 
machine, 66-68. 
for metal printing, 545. 
pentagrujili, 69 
stipple, 66 . 

Eosine, 318. 

Eofrinlte on wool, 571. 

Erika, 276, See also Direct colours. 
Erioglaucin^^ 285. 

Erythroaine, 318. 

Etching of copper rollers, 73. 

Ethyl violet, 278. * 

Express ooloure, 522. 

Extrtb^ colours, 24 g, 


FAJii'^Jack, 264, 

• •ott|n blue T.A.I., 466. 

Forrio acetate, 1 95. * 

cliloride, 195. 
nitrate-ac(i*atc, 19,5. 
nitraie-sulphato, 195. 
salts, 234. 

sulplialc-aeetale, 196, 
sulpliates, 194. 

Feirous acftate,.]92. 
ajiplioatiou (i(, 192. 
clilovide, 193. 
nitiale,l98. 

^ulphalo, i91* 287? 

•• ap{>l leal ion of, 192, 

tlimsuljilwiie, 193 
Killing, 559, 

Finisli, Hatisle, 560. 

* Ih'etle, 562. 
moiie, 561. 

#>elu(’inei , 560 
Kmislies, tianspaieiil, 5.59. 

I'liiishiiig ((| piitiled e.ilicoes, 557. 

Fi\ing, 1.59. • 

agents, 160, 
liquoi, 198 
melhofls of, 15S^ 

Flat, ]iiess jirmtiiig, 17, 48 
Klavojiiirpunn, 217 
Flour, 1 12. 
f’oiidn ftnntuig, ”) 2 . 

Foieing-oii imKiliiiK', 68. 

Foulard stylo, 868, 

Frotliing(of cofoiiis), 124 
Fmnisliors, 88, 50, 60, 
hiirmtiiie goods, 358. 
dyeing of, 858. 

(JAr.i. nuts, 220, 268. 

( Jal lam me blue, 257. 

tJallazol hlu(', 258. 

Oalleni, dyeing wit li, 355. 

(lalloeyanme, ilyeiiig witli, 311, 855.. 

( JalloiH moulaiits, 169, 479 
Dallo-iiavy blue, 257, 259 
(lallopheimie, 257. 

(ledda, gum, 114. 

(Jluco.se, 289 

jiropare, 288. 

-iiB|ilithol piepiire, 290. 

(Jluo, 117. 

use ol, 111 dyeing, 1 ] 7. 

(Jradation in bloek jiiinting, 21. 

(JliiVel, 65. 

(Jiey wash, 90. 

(luignoFs green, 274. 

(Jum Arabic, 114 
Hritiah, 115 1!3, 
dragon, 118. 
gedda, ’,14.*' 

Senegal, 114, 
thicl^ming, 328. 

ibickonings, jirepaiatiun of, 114. 
tr^acantb, 113. • 

Gums, mixtures of, with starch, etc,, 114, 115. 

• » 

HALF-riisoHARQE oif chrome mordants. 471 
472. 





6lO TKXffLBJ 

Half-di8oharg#oji tannin mordants, 4$?^ 
Half-ailk printing. Seo Sfdins. ^ * o 

Half- wool, distiharges on>j 680. 

prititing of, 679. 
f red and blue stylo on, 681. 

Hanging rooms, 137. 

Harmony of analogy, 324. 

of contrast, 324. p 
Helindono browns, 310. 
colours, 310. 
grey, 810. 
orange, 31(5. 

reds, 810. " 

scarlets, 310. 
yellows, 310. 

Hematein, 264. 

Hemolin, 264. 

Hot flue, 363. 

■ IIuilo tournantQ. 218. 

Hydrazine sul]))uiifc?'239. 

Hydro-extractor, 172. 

Hydrogen jioroxide, 232, 

Hyd’’'on blues, 694, 696. 
colours, 694, 696. '> 
violet, 594, 596. 

Hydro8ul])lutc N. F., 238. See iils(» Df^charges 
discharges on diiect colours, 464. 
on Indigo, 422. 
on insoluble Azo C(»loiiis, 434 
of soda, 237. 

Hydro.sul]iliites, various, 436. 

Hypochlorite of soda, 226, 233 
Hyraldite, 238 

Immedial iiidonc, 301. 

Indaiithrene blues, 306. 
brown, 305, 
claret, 306. 

colour diNchaigi's on Tiuhey red, 432. 
colours, 302. 

methods of jirinting, 303, 30. >, 307, 309. 
with Azo colours, 307. 
witli steam colours, 308 
copper,*^ '305. 
green, 306. 
grey, 305, 
maroon, 305. 
red, 30.6. 
violet, 305. 
yellows, 305. 

Indigo, 287. 

Azo colour discharges on, 413, 420, 421. 

resists under, 488. 
bromatc dischargfe on, 416, 
chlorate discharge on, 416. 
chroiLate discharge on, 409. 
dipping vat, '381. 
discliarged on Turkey red, 432. 
discharge-resists under, 486. 
discliaTgt;a, bleaching lor, 99, 
imitation of, 320, 454, 455. 

(various effects), 419. 
discharging of, by oxidation, 409. 

by reduction, 422. 
dyeing, 876, 881. 

<-• (clear hydroBulphite vat), 379. 
(copperas vat), 876.' 

(dipping method), 381. 


^ ^mafhine, eont^p^, 
(*inc-bisu1phite-Bon^ vat), 879. 

(zinc-lime vat), 876,(,f . 
leukotrope process of tUschai^ing, 428. 
natural, *'287. 

nitrate discharge^ on, 421, 
printing, 287. c r 
", glucose process of, 287. * * 

f " bydr^Bulphitc process of, 290. ^ 
principle of, 287. j 
prints, after-treatment of, 289 
i hanging of, 289. ' 

, stejimmg of, 289. 

pnissiabijflisci^arge on, 420. 

Ted uctioi/ discharges on, 422. 
i resist styles, dyeing of, 489. 
modifications of, 485, 490. 
resists niidev, :^,81. 

.salti(Kal]t", 292. 
s^ntlietie, 287. 
titanium disclu?i’ges on, 125. 
white, 287. t* 

- with Azo eoloins, 290. 
with Va\ eolouis, 292. 
jvllow, 596. 

Indt,vne blue, 273. 

I Tiiduline blues, 271, 273. 

I scarlet, 235, 273, 435. 
liijectoi kier, 91, 92, 93 
Insoluble Azo e.oloiirs. ^ Si'c A%o colours. 
dcvelo}ang ol, 387, 
peisul]»h!i^e resists uinh'r, 503. 
lesists under, 497, 500, 501. 
suljiliite resists under, 500, 
tannin resists nimer, 501. 
tin insists under, 498. 
liilinmitteiit {uniting inaohinc, 77. 
Intiodiiction, 3 13. 
j Insainiiie, 273. ^ 

1 Iron bull; 192, 403, 641. 

I dis< baiging ot, 477. 

I iKiimr, 192. 

; mordants, 191. See also headings unrjer 
Ferric and Ferrous. 
ageing of, 192. 
alkaline, 194, 
discliarging of, 469. 
resists under. 8ee Madder style. 
pyi'olignite of, 191 . 
stains, 100. 

.1 AVKLLE, Eau de, 232. 

.Iigger, 162, 

Jum]»er printing machine, 77. 

Ktf.k, injector, 91. 

steamer, 96. 

Kryogene blue, 300. 

I^\CTARINE, 117. 

Lamp blaek, 274, 276. 

Lajvping, 50, 56. 

imputanco of, 66, 57. ‘ 

Lead acetate, 211, 

(basic), 540. '' 

carbonate, 211. 
mordants, 211. 
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nitrillk ,2ll 
' '|»0roxide»,^4'. 

sailphfete, 212. &m alat) /luf-iffo nsist 
'$iyl€s. 9^ « 

li©ul£Otr»|«) 0, artd V/.(I42 
79. 

Lime, acetate of, giy. 
boil, 9J. 

jaicc,^69. > 

(jf, 149, 

Liming raaoliine, 91. , 

LifliiigB, printing of, 943. 
lifearol, 250, • • 

“ Lobbing,” 81,^ 

Logwood, 20', 542. 
black, 264. 
col(^rs, 263. 

Lftosc steam style, 347. 

“ Low ]ilace,” 81. . 

Lyo bod, first, 91. 
seconci) 94. 

* • * * 

MackiHi? printing, 19-6;^ 

Madder, 336. 
black, 347, 3414 
brown (caleelm)^ 3.50. 

printing colour, 3.51. 
chocolates, 344. • 
colouis and Aiyhnc black, 36.5. 
ci'inison, 342 • 

i^nd»liidigo .stylos, coiubini'd, 364 
orange, 342. * 

^nnk, 342. 4 

purple, 847. 

\ dye luitlw for, 349. 

•piepare loi, 317. • 

j)riuting colouis I’ui , <'5 IS, 
topping of, 349. 

*rcd, 338. 

bnglib'jniig ol'^3 11, 
rwls, clearing of, 342. 

dycingid, 340, 34 1. 
style, 336. 

^ colouib hiiita])Ie I'oi, 313, 
mordants us(4 in, 336 
multicolour jiattCrns in, 350 
process for, 352. 
and steam colouia, 355, 

• yellow (lead), 350, 
prepare for, 361. 
printing colour for, 351. 

Magenta, 273. 

Magnesium acetate, 22 3. 

^aize starch, 112. 

Makcliite green, 273, 

Mandrels, 62, 

Manganese bronze or brown, 167, 212, 403, 
488, 641. 

discharging of, 479. 
st«am, 317. 

212 . 

mordabts, 212. 
paste, 803* 

[wroxide, 284. 
sulphate, 213. 

Marine blue, 273. • 

Marli^ and sowing of pieces, 86. 

MaraeiflM naan. 219. 


I MasUc^sist on silk, 690, 

I Mercerning, 100. 
i alxerfdeaehing, 101* 

I bt3foro bleaching, lOl. 

! effect of, 101. g 

in tho grey,^H<ivantag<).s of, rU2, 103, 
influence of temperaluio on, 102. 

I and lye h!»duigy eombinec^ 103. 
maeliiue, 101. 

recovei) (gf c.iusi le .soda, 101. 
stains dmiiig, l03. “ 

^ Mo4al bb.eks, cast, 27 

im^lmd o) iiiakiiig, 27 

mmddsjui , g7. 

^ * U.se(l1,27. 

I punting, 544. 

, styles of, 546. 

MeftlWie pKwdeis, 545, 
iUetamtiamliue, 384, 
oiange, 393 

discduiiges on, 136^ 

, Methyl violet, 270, 273 
j Methylene blue, 122, 269, 273, 

I ^reen, 273. • 

I grey, 273 
j Mdls, 66, • 

i making of, 67. 

size of, 67 * 

Miner.il eolouis (steam), ‘)13. 

I Modem blue, 257 
; violet , 257 
Moiie linisli, .561 
I ]\1 oiiti'iLli’s j)ie,ss, 45-46 
j Moidant coloiirsp 215 
! a])plieation of,t.i45. 

on sdk, 586. 
on wool, 572 
Mol dan ling, 335. 

Mold, nils, J23, 177, 179. 
aj)plieation of, 180, 
classes of, 180. 
diyiiig of, 337. 

Myiobalans, 220, 268. 

Myitle, fast, 20 1, 
gieen, 272. 


Nai’II nioL, alplia, 381. 
beta, 384. 
jnepaie.s, 389, 405, 
prepaimg with, 389. 

R , 385. 

j soliition.s (printed), 387. 

1 yellow, 31(8, 

Naphtbylamine, aljilia, 384. 

’ La, 384. 
claret, 392, 405. 

, lesists under, 501. 

I (without ice), 396, 

I Ncwtomaii theory of colour, 823. 
j applicayon of, 326. 

Nickel acetate) 207. 
bi.sulphi^.(‘, 208.« 
mordants, 207. 
sul{»iiate, 207. 

Nignfniline, 276. 

Nigrosine, 373. 

Nitrat' discharge on Jiidigo, 421. 
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NilTO'a?izarhi,*247. * 

Nitro-paratoluidine, S84. 

Nitrosaraine red resist cinder Anilinoj blfoft, 

. 899. 

Nitrosamines, 398. 

in Indigo dis^iargo styles, 39f 
Nitroso bases, 320, 
blue, 320. 

])adding of, 3tl. 
printing of, 321, 322. 
resists undf^r, 607. 
on silk, b'87. 

sulidiite resists under, 609. 
toning of, 322. 

Nitrotuluidine orange, dischaigcs on, 436. 

Oil, alizarin, 219. 

briglitening, for Madder reds, 217. 
castor, 214. ,, , 

chlor, 219. 
c8tton-seed, 219. 
raordants, 213. 

218. 

])rej)arf‘s for Alizarin reds and pinks, 216. 

for steam eolours, 247. 
rape seed, 219. t 

soluble, 219. 

stains in cotton cloth, 96; 
snlphatcd, 219. 

Oleine, 216, 216, 219 
Olive oil, 218. 

emulsion for Turkey reds, 219 
soap, 219. 

Opening rollers, 173. 

Ortho-amidoa/obeni' me, 384. 

* •nitropara}dienelidine, 381. 

-nitrotuluidine, 384. 
orange, 393, 406. 

Oxalate of rmtimony and jiotasMum, 160. 
of tin, '2*; 5. 

Oxazine dyestufls, 320. 

Oxidising agents, 231. 

Oxyiuuriate of tin, 206. 

Ozone, 

Paoking, 80. 

Pad or pad roller, 319, 367. 

Padding mangles, 1 05, 1 06. 

for lesist styles, 106, 106. 
slop, 106. 

Padding and covering styles, 319. 
Para-amidodipbenylamine, 283. 

Para brown, ciischargos on, 436. 
dyeing of, 407. 
printing of, 407. 

Paramipe brown, 528. 

resists under, 628. 
Paranitraniline, 384, 
red, 391, 406, 604. 

direct production of, on the fibre, 398, 399. 
discharges on, 436. 
dyeing machine (continuous), 404. 
resists under, 501. 
Paraiiitro-orthoanisidine, 384. 
red, 39«. 

Paratoluidine, 384. 

Pl^stc, acid starch, 227. ^ 
acid starch-tragacanth, 228- 


''' 

I Paste for AHa»ain redS» 2 
flour- tragacanth, 228.' 
for reducing acid resjiits,' 229. ’ 

Alizarin reds, 22^. 
starch, 227. J • . 

■ -tragaqgnth, 227. 

‘ Patent blue as hydmgen carrier, 236. 

Peach wood, 266. 

(I^entagraidi engraving,' 69. ,, 

j '«■' etching in, 73. ^ 

I ^ plate cutting for, 73. * 

d " principle of, /O. 

I varnishing for, 74.o 

ruac|iines, 70-72. 
j Perborates, 28..A 
! PyrmangaLate of potash, 234. 

I Pe'e otine machine, 34-36. 
pimtifig, 34. ^ 

advantages of, 84. 

Persian bcn,’ies,'l23, 401, 642. 
brown, 2C6 
ilyeingwith, 346, 

I extract, 2w4, 

old gold, 266, 
j ‘^pmuge, 266, 

, yellow, 266. 

Persnljdiatos, 234, .603. 
j PheViocyamne, 256, 

' Phenol,' 106, 

' Phosphoric acid, 343. 
j Phthalein colours, 317. 

! Pieces, inaiking ol', 86. 

Pigment cclouis, ap])hcatu)n of, ^ 

'lixatmij of, witli glue and casein, 
276. 

Irothing of, 276. > 

}>ro}i)ii.itu>n oi, for printing, 27.6. 
Pil(jchiominc, 266. 

Ihn pad, 367. 

Plaiting dow n, 92 
Plate cutting, 73. 

])nntmg. S(“(’ f/af pr<‘ss. 
singeing inachme, 87. 

tiaveise motion of, 87, 88. 

PlumliiLe of soda, 212. ,, 

IVuicean F. F.R., 318. 

Potash, hichromatc of, 233. 

I chi'omuto of, 196, 234. 

1 jiernianganati- ot, 234. 

' red prussiate of, ]94, 234. 

sulphite of, 238. See Dischartjcs and rends 
yidlow ])russiate of, 194. 

Potassium chlorate, 233. 
chiomate, 196, 234. 
feiricyanide, 194, 234. 

' ferrocyanide, 194. 
i Potato starch, 112. 

I Preparation of cloth for printing, 86. 

I Preparing, 105. 

Printing, block, 17-40. 

„ colours, making of, 118. 
cylinder or machine, 49-68, 

I fiat-press, 48. , 

macyne, 49-55. 
action of, 51. 

Aitken’fi, 49. 

Bell’s, 49, 60. 

Keen & Platt’s, 49, 



mmx. 


W}ltine,Wateee, 7>, 78. 

.of wool) 6l5fi. * ^ 

first ixi IJogUndr 8. 

• 'S^tland, 8. 

Prilsaion bl^to, 168, 542. 

difloharging of, 477. 

(pigmenti, 228, 

^ (ateam colour), 315 
Brussiftte^black, 280. 

advanteg^ of, 281. 
aiischargo on Indigo, 420. 
green (steuft^.i^lO. 

Purple fixing Ijouor, 3l7. 
madder, 317: 
mordant, 347. 

Pur||urin, 247. 

‘'Pmjng on,” 23. ^ 

Pyrogene blue, 296.^ 

Pyrolignite of non, 191. 

• 

QuEJkOiTK^abark, 401 

, dyeing \^,h, 35ri 
extract, 266 

“ Kainbowinu,%32. 

n}g)aratu.s, 33. 

RaiH(fJ styles, r)39.» 

vegetable eolours, ,^)42 
Raising, 161, ^^'2. 

iiud d(JV('loj)iiig, 161. 

Rajie-seed oil, 219. • 

^od and lilue st}le, 290, 
liquor, 185, 186, 336. 
tin, 18;'^ 

jgrussiate of poLasli, 234^ 

Reducing agents, 235. 

action ol, on diazo compounds, 236. 
Iteduetion, 324 
Reductite, 238. 

Rejieats, 19, 20, * 

Resei’ves, M9. 

Resin soap, 94. 

Resist, alkaline coppci, 150, 

})nntiiig, 597. • 

red under Madd«r choeolate.s, etc,, 360, 

361. 

styles, 481. 

white under alumina mordants and Aniline 
black, 859, 361. 

yellow under Madder juirple, 360, 361. 
Resisting, object of, 320. 

Resists, 319, 

multiple, under steam colours, 497. 
under albumen colours, 495. 

Alizarin rod and pink, 493, 

Anilino black, 611-522. 
basic colours, 496. 
black (^vere, 524, 625. 
discharges, 449. 

Jtodigo, 481. 

insoluble Azo colours, 408. 

Mftdde^ chocolates, 369, 861, 
coloui*s, 357. • 
purple, 858, 359, 361. 
red, 369, 361. • 

Paramine^brown, 628. 
ptinted Indigo, 492. 


Res^ta^indor reduction discharges, 485 449, 
» Vat dyestuffs, 636, ‘ 

KeSbroin blue, 320. • 

Reversible juinting, 75. 

Rhodamino, 270, 273, 435. 

addition olj to Alizarin pirfts, 251. 
Rhoduline violet, 273. 

yellow, 273. • * 

Rice starch, 112. 

Ricinoleati^f soda, 214. 

Ricinoleio acid, ^1 4. 

R^logen, 435. 

^Roller priiy^mg. See Mae/iiiie pjuntniif. 
defects iiuMdental to, 79 
«ingeiug nftiehino, ^8, 89 
itolh'is, 61 
brass, 62 
c*i.per, 61. 

• nu kel plated, 62. 

steel, 61. 

Kongalite, 238 
RUsamlme blue, 319. 

Ro.se Rengale, 318. 

Sai. ammoniac, 343. 

Satin, Aniline lilaclc^li.scliarges on, 591. 
Nitroso hine on, 591. 

Paramme hrowfl discharged on, 591. 
punting of, 590. 

Scalding oil, 367. 

Seal let 6 R , 318 
Sciatches ((^n rollers), 79. 

Scrinif) rails, 173. 

Scmnj)s, 80. ^ 

Scumming, 80, 

Scutchers, 173. 

Senegal, gum, 114. 

Setoglaucine, 257, 401. 

Setojialnit', 4.15. 

Shad(‘, 324 
ShaJing salt R., 385. 

Sharp’s coutmimiis Btencilling niacliine, 46, 

Sheanng, 104. 
machine, 105. 

Sieve lor block jirintujg, 28. 

Silk, acid colouis on, 586. 

Aniline black on, 587. 
liiiBic colours on, 586. 
bleaching of, 586. 
direct colouis on, 586. 
dischaiges and re.sists on, 687. 
hydiosuljihile discharges on, 588. 
mastic resist on, 590. 

MIC dan t colours on, 586, 

Nitroso'blue on, 587. 
preparation of, for priuUngf585.« 
printing, 585. 
resnst styles on, 589. 
scounyg of^ 686. 
till discharges on, 588 
Singeing,*86~90.* 
machine, gas, 88, 89, 90. 
fdate, 87, 88. * ’ 

Roller, 38, 89. 

Snaps or sijapperB, 79, 125. 

Soap, 226. , 

castor oil, 214, 219. 



• I W.- 

lap, cotton ■sM|diX>U, 2^6* / 

Qjive oil, ‘219. 
palm oil, 226. 

)ap V, open, 186. 
chroming 187. 
cutting; ih, T37. 
developing in, 167. 
fixiiffein, 167.^ 
oaping, 166. 
spiral, 168, 

oda, bichrou^tfof, 234. 
bisulphite of, 238. 
bromate of, 234. 
clieinick, 225, 283. 
chromate of, 234. 
ioda ash in bleaching, 94. 

?odium arseii«(,te, 149. 
bichromate, 197, 23 b 
bisulphate, 3.66.^- 
bi^ulphite, 288. 
carbonate, 149. 
chlorate, 288. 

ci1?r..tc, 223, 357. ^ 
hydrosnlphite, 237 
•formaldehyde, 238. ^ 
hypochlorite, 225. 
nitrate, 234, 

nitrite. See IJiazotunuj. 
phosphate, 149. 

us resist under Alizarin pinks, 494. 
silicate, 149, 3^9. 
sulphide, 238. 
sulphoxylate, 238. 

-tartar emetic, 160, 

Softening agents, 559. 

Solid green 0., 261. 

Soluble blue, 318. 
oil , 219. ^ 

SqueTg^cc^i^^Uing macbiiie, 77, 78. 
Squeezer, 96, 164. 

Birch’s, 165. 

Stannate of soda, 207. 

Stannic opiate, 206. 

8 ulphoTiciuoleatc.,^ 2 1 6 . 

Stannite of soda, 207 . 

Stannous acetate, 205. 
chloride, 204, 236. 
application of, 204. 

*' nitrate, 205. 
oxide, 306. 

sulphoricinoleate. 216. 
ammonio-, 216. 

Starch, efl’eot of diastase on, U 1. 
maize, 112. 

paste,' 111. 112» 227. 

use of^oil in I HI* 
potato, 112. 
rice, 112. 
soluble, IJO* 
testing of, 112. 
wheat, 111- 

Steam colours, 122. ,, g 

Steamer, continuouB, 156-159. 
cottage (kigh-pro^ure), 156. 
o (low-pressure), loo- 

kier, 96, 97, 98. ‘ 

fihxmTnillir. 164, 




■fliaScaiilieg, 46. 

’ ' (Sbart/a G4V- 

r natiire t#, 4t, 

1 ;hbop0%41. 

Stencils, Japaneift, 41. , « 

*® making and using ol, 44, 
metal, 44. 
papci’7 44. 

I- S tenter, 171, 6i'9. 

%““•* ini 

m?rcerwing, 101. , / . 

Stentering to width for certain Styles, 1^4. 

“ Sticking in,” 1,28. 

Stiffening, .557. \ . 

o'’ cloth for block' printing, 31. 

StiTq>img, 66. ’ ' 

“ Streaks,” 79, 125. . 

Styles of printing, 243, 

SulphatedVft, 219. , . 

Sulphide (and Vat) colour res'st stynjs, mangle 
' for, 536. 

colours, 299. 

application of, 299, 

Azo colour resists under, 687. 
in discharge woik, 302. 
discharging of, 475. 
dyeing pf, 632, 535. 
manganese ri'sists under, 53/. 
itadding <>f, 531. 
treatment of, 299, 301. 
zinc chloride resists under, o30. 

SulpliiUi discharges, 453, 475 
resists undci Nitioso blue, 5U9 
Paramine brown, 528. 
Snli>horicuioleate of ainiuoiua, 216. 
of soda, 216. 

Sul]>boiiciiioleic acid, 215. 

Sulphui lusist under Indigo, 492. 

Sunuieb, 220, 2GB. 

Surface, or ]>eg. printing, 37. 

printing maebinea, 38-40. 

Swunming tub, 29. 

Tannic acid, 220. 

application of, 221. 

Taiinm discharge style, 866, 464, 
discharges, resists under, 468. 
mordants, discharging of, 464. 
iiadding of, 221, 
printing of, 222, 366. 

Vat colour discharges t>n, 46/* 
orange, 273- 

resists, 501, 602. : 

Taimoxypheaol R. , 820. 

Tititar emetic, 160. 

sodium', 160* 

Taidaric acid,- S68, 

Tarirate-iof ammonia, 224; 

“Team’,” 29. 

TePsiou rails, 178. / 

Textile printing, defiiidt^ \ 
general consiaetatmttai tin, »* 





guK 28$. 
t29., ‘ 
gtt^ l^egiftl, 228 
pastes, 227. 
tragaoantli, 229. 
liofoyine T.,fi73. 

♦iioge^J^lack, 800. 
oyamne, 800. 

^preen, 300. 
grf»y, 300. . 
yellow, 300. 
hio-Indigo br(^T>, 298. 
oratige, 293. 
r^, 292, 293. 

_aclbt, 293, 
yell^, 293, 

'liioiiine blue, 278.^ 

'in, aci^^te of, 205. 
citnite of, ^5, . , 

ci'yWls,*54p4, 230. aSec also Staimima 
chloride. * 

di.sc!harge8, alkalme, on direct <j^urs, 457, 
,461.VSee also Silk ; IrooL 
morfLants, 20*. Soo also Stu^imc ^id 
• • S(anno^<f. • 

oil prepare, 217. 
oxalate of, 208. 
oxumuriate of, 200. 

^puTp, 316. 
red liquor, 360. 

•resists under Nitroso-l>luc', 509* 

Para red, etc., 601. 

^It, 204, *236, 
rint, 824. 

Titanous chloride, 236. 
sulphate, 236. 
sulpbocyanide, 236, 426. 

aa diachaig*; c* Indigo, 237, 42.5, 

Toby priiiMiig, 81, 

Tobying aieve, 81, 32. 

Tolidine, 384. 

•chocolate, 39<1^ 

dischargea on, 444. 

Tone, 324. 

Tragacaiith, 118. , 
thickening, 229. 

Treatment of goods after printing, 13o. 
Turkey red, 371. 

bleaching for, 99. 
brightening of, 87.6. 
clearing of, 374. 
discharging <>f, 426. 

{acid process), 426. 
(glucose-alkali process), 429. 
dyeing of, for discharging. 373. 

« (Erban Spccht process), 876. 

^ (Steiner’s process), 372. 
TurqiH»8e blue, 271. 

Two-tohe effects, 467 , 470. 


[ U'i.TRAMlSrNE bM 274. 

I gr|pk.*274. 

Violef, 274. 

Uneven piinting, 80. 

Union goods, nrinting (tf. Half- wool 

Upholstery gffods, 363, 

UranLuo yellow, 318. 

Valonia, 220. 

Vanadium Wai'k^ 279. 

^blonde, 223. 

^at colour discbargos on tannin mordants, 467. 

colours, •pplic.ition of, 292. 
notes 011^312. • 

p * lesists nndei , 536. 

v^ege.tabledyestull’s, application of, 263. 

Vermilion, 274. 

Vesffvinc, 400. 

Victoria blue, 273. 

Viridiue, Alizarin, 260. 

V^’idone F.E , 261, 2(i2. 

Washing, 90, 161. 

• * maclime, 91. 
slack, 163. 
square beater, l32. 

“ Water of Ayi ” stone, 66. 

Weighting, 659. 

Wheat starch, 111. 

White vitriol, 208. 

Wiuding-on, 104. 

Wood blocks, 22. 

Wool, acid colon rs on, 669. 
basic colour!#on, 571. 
bloaclung of, 665, 566. 
bleaching with bisulphite, 665. 

with liydrogen perovido, 606. 
block punting of. 567, 572. 
chlorination of, 506, 660. , ^ 

direct oolouis on, 571 
diHcbarge styles on, 574, 676. 
cosines on, 671. 

hydrosnlpbitc discharges on, 676, 678. 

machine printing of, 608. 

mordant colours on, 572. 

prejiaration of, for printing, 607. 

printing, 565. 

red and blue style on, 677. 

scouring of, 660. 

and silk mixtures, ])rinting of, .>91. 
steaming of, 607. 

Hulpbite discharges on, 678. 
till discharges on, 576, 676. 

Woollen goods, after-treatment of, 568. 

Zinc acetate, 208. 
bisulphite, 208. 
chromate, 208. 
dust, 236. 
oxide, '*^0^ 
siP-''"*", 208. 


mritn bt neiu aji»-.co., im, eoiNBUBOH. 









